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FOREWORD 


This document was prepared by the AiResearch Manufacturing Company of 
Arizona, a Division of the Garrett Corporation, Phoenix, Arizona, for the 
Air Force Aero Propulsion Laboratory, Wright-Patterson Air Force Base, Ohio 
under Contract F33615-71-C-1457. The contract was initiated under Project 
3066, Task 14, Work Unit 01. The AiResearch report numbers are 73-210285-1 
through -5, 73-210268, and 73-210267. The report covers work conducted 
from 7 May 1971 to 31 May 1973, and is submitted in six volumes as follows: 


Volume I: Smal] Turbine Engine Noise Reduction 
Executive Summary 


Volume IT: Small Turbine Engine Noise Reduction 
Noise Prediction Methods 


Volume III: Small Turbine Engine Noise Reduction 
Suppression Design and Prediction 
Methodology/Materials Tests 


Volume IV: Small Turbine Engine Noise Reduction 
Turboprop Engine Demonstration 
Tests 
Volume V: Small Turbine Engine Noise Reduction 
Data Tabulations 
Volume VI: Small Turbine Engine Noise Reduction 
Part I: Noise Prediction Program User's Manual 


Part II: Duct Design and Attenuation Program 
User's Manual 


The authors wish to acknowledge the assistance of Mr. L. C. Sutherland, 
David Brown, and Dr. E. Grande from Wyle Laboratories for their contributions 
to the noise prediction tasks and to Dr. P. Y. Ho and Mr. W. M. Gipson of 
AiResearch for their contributions to the analytical and experimental tasks 
at AiResearch. The authors also wish to thank Mr. Paul Shahady and 1/Lt. 
Craig Lyon of the Air Force Aero Propulsion Laboratory and Mr. Walter Lichten- 
berg and Ronald Tagg of the Aeronautical Systems Division at Wright-Patterson 
Air Force Base for their assistance in the preparation of the final technical 
report and the computer programs. The report was originally submitted by the 
authors in July 1973. A revised version was completed in December 1973. 


Publication of this report does not constitute Air Force approval of the 
report's findings or conclusions. It is published only for the exchange and 


Director, Turbine Engine Division 
Air Force Aero Propulsion Laboratory 


ii 


SOPRA 
2 a 


: : ABSTRACT 


This report summarizes an exploratory research effort to develop 
the technology base necessary to effectively reduce the noise signature 
of existing small turboprop and turbofan engines to acceptable levels 
for low-al*itude reconnaissance/surveillance and special operation 
missions. Emphasis was placed on the application of sound attenuation 
techniques rather than internal engine design changes. 


The program was conducted in three overlapping phases. Phase 1 
consisted of the analysis and prediction of gas turbine engine noise 
sources and their relationship to engine operating conditions and 
pertinent propulsion system design parameters. Phase 2 involved the 
analysis of methods and materials to attenuate sound in turbomachinery 
ducts and techniques to predict such attenuation in typical installations. 
Phase 3 included the experimental verification of these analyses and 
predictions using full-scale hardware. 


The principal results of the program were the development of (1) a 
comprehensive bank of small engine/component noise data relatively free 
of extraneous noise sources, (2) simple and accurate small engine 
component noise prediction methods for use in propulsion system design 
trade-off studies, (3) simplified analysis techniques to design small 
engine noise suppression hardware and predict the attenuation for typical 
installations, and (4) preliminary design methods to assess engine 
performance and weight penalties associated with typical suppression 
techniques. 
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U.S. AIR FORCE 
SMALL TURBINE ENGINE NOISE REDUCTION 
VOLUME V 


DATA TABULATIONS 


SECTION I 


INTRODUCTION 


This volume contains tabulations of the measured engine 
data developed under the Small Turbine Engine Noise Reduction 
Study (USAF AFL Contract No. F33615-71-C-1457, Project 3066, 
Task 14, Work Unit 01). The data is presented as tabulated 
listings of the one-third octave band sound pressure level for 


“each engine configuration, each engine load point, and at each 


microphone position. Thus, with this data it is possible to 
reconstruct each of the comparisons made in Volume IV or to make 
additional analyses, if required. In addition, sound power level 
tabulations have been included, to allow comparison of the effec- 
tiveness of the various hardware configurations on the basis of 
sound power level. 


Also, this volume contains the impedance and acoustic ab- 
sorption data sheets for those materials and material construc- 
tions not reported in Volume III. Since only those materials 
that were tested in the engine ducts and a few other representa- 
tive materials were included in the previous volume, the majority 
of the material data is contained in this Volume V. In addition 
to these data sheets, the complete tabulated data from the stand- 
ing wave (impedance) tube apparatus material tests is presented. 


Since this volume is a companion to the four preceding 
volumes, it does not repeat detailed test procedure or equipment 


information. However, to facilitate its use, certain charts and — 


figures are repeated to aid the reader in identifying the test 
conditions and the measurement locations from which the data 
came. This information is given in the pages immediately preced- 
ing the applicable data. 
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SECTION II 


ENGINE DEMONSTRATION TEST DATA 


Three series of turboprop engine tests were conducted at the 
AiResearch San Tan Test Facility located southeast of Phoenix, 
Arizona. Details of the test procedures and results can be found 
in Volume IV. However, the following subsections contain the 
complete tabulations of the resultant test data. 


Lis SUMMARY OF TEST CONDITIONS AND SETUP 


The first series of engine tests were conducted to demon- 
strate the basic suitability of the engine noise rig shown in 
Figure l. 


To absorb the engine shaft output energy with the least 
possible sound radiation from the energy-absorption apparatus, 
the Model TPE331-5-251 Turboprop Engine was connected to a dyna- 
mometer having a sound-insulated enclosure. Further, to isolate 
the effects of inlet noises upon the composite engine signature, 
some tests were conducted with a commercial (non-aircraft) muffler 
system. 


Sound-measurement recordings were made with input signals 
from microphones located as shown in Figure 2. 


The ten engine load conditions specified for the test are 
designated alphabetically on the horsepower-speed schedule of the 
Model TPE331-5-251 Engine shown in Figure 3. 


The second series of tests were conducted to ascertain the 
adequacy of a Case Radiated Acoustical Protector enclosure system 
that simulated the acoustical protection provided by a typical 
sound-attenuated flight nacelle or aircraft engine compartment. 
In addition, tne effect of exhaust-duct length upon frequency was 
investigated. The microphones and load conditions employed were 
selected from those employed in the first series. A summary 
chart of the tests and run numbers from the first two series is 
shown in Table I. 


The third and finel series of tests involved the use of the 
same Case Radiated Acoustical Protector and also tested several 
inlet and exhaust-duct configurations and attenuation materials 
simulating various potential unobtrusive aircraft installations. 
These duct sections are identified in Figure 4. During this 
series, the load points were drawn from the previous selection 
(Figure 3), but some modifications were made both to the engine/ 
dynamometer installation and the microphone locations (Figures 5 
and 6). Table II summarizes the test configurations, objectives, 
and run numbers. 
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Figure 2. Schematic of San Tan Test Setup Used 
During Series I and II Engine Tests. 
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2. SOUND PRESSURE LEVEL DATA 


The sound pressure levels measured during each acoustic run 
are tabulated in one-third octave bands from 20 to 20,000 Hertz 
for each microphone location. Three sets of tabulated data are 
included, one for each test series. All the tabulated data have 
been corrected to the FAA Standard Day (77°F, 70 percent RH). 
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Case-Radiated Noise and Modified Exhaust Duct Tests (21 pages) 
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3 SOUND POWER LEVEL DATA 


In addition to the one-third octave band sound pressure 
level data presented in the previous section, the mean-square 
sound pressure level and power level for each measurement were 
calculated and are presented here. They were calculated from the 
free-field sound pressure levels measured at 100 feet radius from 
the engine under each load condition. (All data was normalized 
to the FAA standard day.) 


a. Series I Engine Tests - Power Level Data (24 pages) 
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USAF QUIET ENGINE TESTING AT SANTAN © TESTED SEPT 21.197) 


ENGINE TESTED © TPE331-5=251 


BARE INLET » DYNO COVER INSTALLED 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STDe DAY COND. 


RUN NUMBER 


1 POINT C » 692 SHP , 1591 PROP RPM » 41730 ENGe RPM 


NUMBER OF MICROPHONES 9 


SOURCE HEIGH 


1/3 OCT.BAND 
CENTER FREQ. 


20.0 
25.0 
31.5 
40.0 
50.0 
63.0 
60.0 
100,90 
125.0 
160.0 
20020 
250.0 
315.20 
400.0 
500.0 
630.0 
8000 
100020 
1250.0 
160020 
2000.0 
2500.0 
3150.0 
4000-0 
500020 
6300.0 
800040 
10000.0 
125000 
1600020 
20000.0 


OVERALL (501 
OVERALL (2002 


T 6.0 TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 


LEV 


OKHZ) 
OKH2Z) 


MICROPHONE RADTUS 100.4FT, 


EL 


61.5) 
60.13 
59.57 
60.93 
63.59 
66.31 
67.67 
70.73 
7318 
74016 
75.65 
7571 
76.49 
75072 
71.75 
74649 
74.80 
76024 
83.15 
80.87 
74.98 
79.46 
60.71 
82.04 
77234 
75.53 
78.19 
81.96 
94.58 
86.87 
86.96 


91240 
97.19 


62832,00SQ.FT. 


1/3 OCTAVE 
POWER LEVEL 
(08) # 


109.28 
107.90 
107.34 
108.71 
111.36 
114.08 
115244 
118.50 
120-95 
121.93 
123.42 
123.48 
124-26 
123649 
119.52 
122.26 
122.57 
124-02 
130292 
128264 
122.75 
127.23 
128.48 
129-81 
125.11 
123430 
. 125296 
129.73 
142.35 
134.65 
134.73 


139.18 
144,97 


MIC. HEIGHT 5.0FT. 


OCTAVE RAND 


(08) 


113.03 
116-69 
123.62 
127077 
127.63 
127.79 
133.34 
133.41 
129.70 


143.23 


# REsel0E=13 wATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 


cee she the Sane + 


rats oh So whet MODDING Re RPT Tapia POA « 


ch tnernmannsconer #S 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTED SEPT 214197) 
ENGINE TESTED = TPE331<-5°251 BARE INLET » DYNO COVER INSTALLED 
POWER LEVEL BASED ON MEASURED DATA CORRECTED To FAA STD. DAY COND. 


RUN NUMBER 2 POINT B » 400 SHP » 1591 PROP RPM » 41730 ENGe RPM 
NUMBER OF MICROPHSNES 9 MICROPHONE RADIUS 10000FT. MIC. HEIGHT SeOFTe 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 ,00SQ.FT. 
1/3 OCTeBAND MEAN SQUARE 1/3 OCTAVE OCTAVE BANO 
CENTER FREQe SOUNO PRESS. POWER LEVEL 
LEVEL (0B)* (08) 
2020 53.57 101234 
2520 56.56 10433 
31-5 58.18 105.95 109,04 
40.0 6l1ell 108.88 
50.0 64.61 112.38 
63-0 67.15 114.92 117249 
8020 68.33 116610 
100.0 70-5) 118.28 : 
12520 72015 119.92 123.14 
16020 72023 120200 
20020 73204 12081 
25020 73014 12092 125¢37 
315.0 73.95 121.72 
40020 73.02 120279 
$00.0 69,59 117.36 125.09 
630.0 73.24 121.01 
800.0 71280 119.57 
100020 70.80 118.58 124.61 
1250.20 79.94 127-71 ; 
1600.0 77.56 125.33 
2000.0 73.53 121.31 130.28 
2500.9 73.23 121.00 
315020 79.79 127.56 
4000.0 79049 127¢26 130.89 
5000.0 73260 12] 637 
630020 73.66 121043 
800000 76290 124.67 127.55 
10000.0 81233 12911 
12500-0 92.51 140228 
1600020 85.6] 133438 141.36 
2000020 65.95 133.73 
OVERALL (50¢10KHZ) 89el2 136289 
OVERALL (20°20KHZ) 95.26 143,03 


® REeel0E°13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 2141971 
ENGINE TESTED = TPE331-S-251 


BARE INLET » OYNO COVER TNSTALLEN 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STD. DAY COND. 


RUN NUMBER 3 POINT A « 105 SHP » 1591 PROP RPM » 41730 ENG. RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADIUS 100.UFT. 


SOURCE HEIGHT 6.0 


1/3 OCT.BAND 
CENTER FREQ. 


20.0 
25.0 
31.5 
40.0 
50.0 
63.0 
8020 
100.0 
125.20 
160.0 
20040 
25020 
315.0 
400-0 
500.0 
63020 
800.0 
1000.0 
1250.0 
1600.0 
200020 
2500.0 
3150.0 
4000.0 
5000.0 
6300.0 
8000.0 
10000.0 
1250020 
1600020 
20000.0 


OVERALL (50-1 0KHZ) 
OVERALL (20°20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUNO PRESS. 
LEVEL 


51.53 
52.29 
52299 
55.74 
59.29 
62.37 
61.86 
63-88 
65.90 
66.68 
68.45 
68.78 
7066 
69.5) 
66.30 
71.85 
706) 
69.93 
79267 
76.65 
72264 
73-95 
78.81 
79235 
72074 
73.87 
78.70 
82-52} 
94.55 
86.22 
86.74 


88.64 
96.5] 


62832.00SQ.FT. 


1/3 OCTAVE 
POWER LEVEL 
(08) # 


99.31 
100206 
100-76 
103.5) 
107.07 
110.14 
109.43 
111.65 
113267 
114.45 
116-22 
116-55 
118.44 
117.28 
114.07 
119.62 
118.38 
117270 
127244 
124.42 
12041 
121.72 
126.58 
127012 
120-51 
121264 
126447 
130.28 
142232 
133.99 
134.51 


136041 
144.28 


MIC. HEIGHT SefF Te 


OCTAVE BAND 


(NB) 


104,85 


112.47 


116.73 


120.61 


121.73 


12341 


129.74 


130049 


128.46 


143.15 


# REeel0E“13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN © TESTEN SEPT 19,1971 
ENGINE TESTED + TPFIW31-5—251 AARE INLET »« NYND COVER TNSTALLEN 


POWER LEVEL BASEN ON MEASURED DNATA CORRECTFD TO FAA STN. NAY CONN. 


RUN NUMAER & POINT J » 146 SHP »« 1120 PROP RPM , 29409 FNG,. RPM 


NUMBER OF MICROPHONES 9 MICROPHONE 2ADTUS 190,0FT,. MIC, HEIGHT SeNFT. 


SOURCE HEIGHT 6,90 TOTAL AREA 622932 .090S0-FT. 
1/3 OCT.BAND MEAN SQUARE 1/32 OACTAVE OCTAVE RAND 
CENTER FREGe SOUNI) PRESS, POWFR LEVEL 
LEVEL (DA) * (NA) 
20.0 57.34 195.11 
25,0 51.79 99.586 
31.5 51.04 9AAl 106.91 
6069 53.58 101-35 
50,0 57,33 1906.10 
63.9 61.58 199,358 141.21 
80.0 5A.43 194,270 
190.0 61.18 108.95 
125.0 66.02 113.79 118,54 
169.0 69.57 117.34 
200.0 71241 119.18 
250.20 73.47 171.74 124,32 
315.0 72-60 1?0,.47 
400.8 72249 120.76 
500.0 75.6] 123638 126.37 
630.0 69.53 117.31 
B00.0 75212 122299 
, 1000.0 79271 127248 129,9R 
1759.0 A2299 130276 
1690.9 , 80254 128.31) : 
200020 76299 124.276 133,36 
2500.0 Rlel4 128.92 
3150.29 79446 127.73 
4000-0 AN4)] 128.18 132.93 
5000.0 79268 127245 
0300.0 78.92 1?4.70 
8N00.0 B3.54 13142 133,82 
e 100000 A202) 179.98 
12500.0 83.21 130.98 
16000.” A729? 135-49 137.75 
2000020 91.2AH 139.45 
OVERALL (50-1 0KHZ) 910482 139259 
OVERALL (20°20KHZ) 95.90 143-47 


® RE eelVESL3 “ATTS(HASEN ON SPL DATA NORMALIZED TO Fad STANNARN NAY) 


139 


® 
J 


\ 


A ok pal ONE RA NNER? 


USMF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 21,1971 
ENGINE TESTED = TPE331-5=251 RARE INLET » DYNO COVER INSTALLED 


POWER LEVEL RASEN ON MEASURED DATA CORRECTED TN FAA STN. DAY COND, 


RUN NUMAER 5S POINT-T » 105 SHP , 1114 PROP RPM » 29749 FNGe RPM 


NUMMER OF MICROPHONES 9 MICROPHONE RADTUS 100.0F Te MIC, HETGHT SefF Te 


SOURCE HEIGAT 6,9 TOTAL AREA 62932 .00SOFT. 
1/3 OCT,.BAND 4E AN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREGe SOUND PRESS. POWER LEVEL 
LEVEL (NR) € (NB) 
20.0 52.48 109.25 
2560 50.95 92.73 
31.5 51.93 98,81 104,09 
40,0 53.89 191.46 
50.0 56.3) 14,98 
463.9 612A5 199.42 111.96 
80.0 58.2) 105.98 
100.0 60.82 10A,59 
125.20 70.84 118.45 119,27 
160.0 73,98 120.25 
20060 79292 117.79 
25000 71.22 118.99 1274.17 
315.9 71285 119.42 
400.9 71293 119,79 
500.0 T6292 123.79 124.28 
63029 67.97 115,74 
400.9 71297 119.75 
1900,0 77013 124.91 126.45 
1250.0 80-5] 128,9A 
1400.0 79249 127.17 ; 
200020) 75.266 123.43 131.5) 
2500.0 TA.ThH 126.53 
3159," 78.16 175.93 
4000.9 78.48 1246.25 131.1 
5000.0 7863 126.240 
6300.0 T7e7) 125248 
RN00.0 A3-98 131276 133.59 
1000029 AN.96 128.73 
1250029 82.07 129,84 
1600020 87.48 135.45 137.18 
2000.0 93296 141.73 
OVERALL (SN=1L0KHZ) 99.64 139.41] 
OVERALL (20°20KH2) 96.43 144,70 


® KE ee LVE@19 WATTSCSASEN ON SPL DATA NORMALIZED TO FAA STANDARN DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTFD SEPT 21461971 
ENGINE TESTED = TPF331"5=251 BARE INLET « DYNO COVER TNSTALLEN 


POWER LEVEL RASEN ON MEASURED DATA CORRECTED TON FAA STN. DAY CONN, 


RUN NUMBER 6 POINT F » 105 SHP , 1273 PROP PPM » 23379 FNG, RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADTUS JOS MFT. NTC. HEIGHT Se0FTe 


SOURCE HEIGHT 6,0 TOTAL AREA 67832 .09SN FT. 
1/3 OCT.BAND “EAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FRE. SQUN!)) PRESS. POWER LEVEL 
LEVEL (pa) (oR) 
20,0 57.55 105.32 
2520 52.17 99.95 
31.5 51.82 99.59 107.24 
40.9 54.216 101.93 
50.0 56-04 103.84 
6346 61.017 19A,94 119.72 
80.0 59.33 107.19 
100.0 62.05 109,82 
12520 65.88 113.65 115.78 
160.0 T5292 127.79 
200,0 7T301A 120.96 
25020 7175 119.52 126.97 
415.0 72.Al 120.59 6 
60069 72.A8 120245 
500.0 71269) 17Ae7A 174,86 
A30e0 67.32 115.9 
80020 69 96 117271 
1000.0 T5046 123.293 124,80 
“ 1250.0 7THRA 126.45 
1400." 77245 125.22 : 
200029 7T50N4 12281 129.94 
2500.0 79-88 127.45 
3150.20 792AA 127245 
400029 R2045 139.22 133.46 
5000.0 82292 131.249 
6300.0 Alell 12ReRR ; 
‘ 4000.9 64219 131¢eR7 138.78 
ES 1000020 87.99 135-76 
: 1250029 RH240 134.37 
i 1600029 90.98 138.75 141.46 
: 2000020 93.48 143.25 
F OVERALL (50*10KHnZ) 92295 149-72 
OVFRALL (20"20KH7) 97672 145,49 
[ ® hE ee LVEH)9 AATTS(BRASED ON SPL DATA NORMALTIZEN TO FAA STANNARN Nay) 
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USAF QUTET ENGINE TESTING AT SANTAN © TESTED SEPT 21,1971 
ENGINE TESTED = TPF331=“5=251 KARE INLET ¢ NYNQ COVER INSTALLED 


POWER LEVEL YASED ON MEASURED IATA CORRECTED TON FAA STN. NaY COND, 


RUN NUMBER 7 PPNINT Ge 175 SHOP ¢ 1273 PROP RPM , 33490 FNG,. RPM 


NUMBER OF YICROPHONES 9 MICROPHONE RANTUS yONe MFT, MIC, HEIGHT S.0FT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62832.,00SN6FT. 
1/3 OCT.RAN) SEAN SQUARE 1/3 OCTAVE OCTAVE 84ND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LFVEL (DA) (OR) 
20.9 54.35 102.12 
250 50.15 97.92 
31.5 50.45 92,272 104,64 
40.0 54.25 102,92 
50.0 54.09 103.26 
63.0 460-93 108.70 110,59 
60.9 59.45 197.72 
100.9 61.67 109,44 
1725-20 65.96 112,83 115,22 
160.9 66.58 114.45 
20020 69.23 117291 
250.0 69.93 117.79 121.41 
315.9 70.76 118.54 
400.0 71223 119.1 
500.0 7922) 117.98 123.30 
430.9 68.34 116.12 
800.0 73216 120,94 
1000.4 76.94 124.7] 126.63 
1750. 7A.AY 126.46 
1400.0 77014 124.9) 
2000.0 7724] 126.18 130.43 
7250020 R076 128.53 
3150.0 AN.00 127.77 
4000.6 R2043 130.70 133.72 
5000.1 A2 280 130.57 
6390.0 800457 128.45 
BN0060 83.75 131.52 135.13 
16000.0 87262 135.39 ; 
12500.0 86.55 134.42 
16000. 90.93 138.70 14),.35 
20000," 93.39 141.)6 
OVESALL (502) 0KHZ) 92266 140.43 
OVERALL (20°cNKH7) 97.58 146,35 ; 


# KE ee lVE“}3 VATTS(HASED OM SPL DATA NORFALIZFN TO FAA STANDARD DAY) 
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USAF QUTET ENGINE TESTING AT SANTAN = TESTED SEPT 21,1971 
ENGINE TESTED = TPE331"-5=251 RARE INLET ¢ NYNA COVER INSTALLED 


POWER LEVEL BASED ON MEASURED NATA CORRECTED Tn FAA STN. DAY COND. 


RUN NUMBER 8 POINT H « 140 SHP » 1193 PROP RPM 4 31729 FNG. RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADTUS 100.0FT, Mic. HEIGHT 5.0FT. 


SOURCE HEIGHT 6.0 TOTAL AREA 62A32.09SN.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (DR) * (NR) 
2020 45.12 97.39 
25.0 49.67 97.44 
31.5 49,78 97.55 101,29 
40.0 53.47 101.24 
50.0 57,86 105.43 
63.9 60,37 1N&.A4 119,90 
80.0 58.74 104.51 
100.6 61.98 108,85 
125.0 65-27 1132.95 115.99 
160.0 71.46 119,23 
200.0 69.91 117.48 
250.0 70.25 LIAM? 123.12 
315.9 71.12 118,99 
400.0 Tlell 112,98 
500.0 71.88 119,45 123.93 
63060 68.07 115.85 
A00,.0 73.93 121,79 
1000.0 77.88 125.45 127.44 € 
1250.29 89.52 12?R.279 : 
1600.0 77.63 125.4) 
200006 76290 1P4eF7 131.19 
2500.0 81.91 128.78 
3150.0 AN.19 127.96 
4000.0 8) 49 129.76 133.47 
5000,0 1266 12943 
6300.0 79286 127-244 
6000.0 83.2 130.79 134.24 
10000.0 85.14 132292 
12500.9 85-66 133.43 
16000,.0 90.42 138.19 140,31 
20000.0 92.8? 149.59 
OVERALL (5091 0KH7Z) 91.87 139.64 
OVERALL (29-20KH2) 94.92 144,49 


® RE eg CESLI WATTS(RASEN ON SPL DATA NORMALIZFD TO FAA STANDARN NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 2191971 
FNGINE TESTED = TPE331-5-25] BARE INLET « DYNO COVER INSTALLED 
POWER LEVEL BASED ON MEASURED DATA CORRECTED To FAA STN. OAY COND. 


AUN NUMBER 9 POINTE » 340 SHP ¢ 1370 PROP RPM , 35885 ENGe RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADIUS 10000F Te MICe HEIGHT 5.0FT. 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 .00S00FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL To (0B) 
20.0 53.23 101.00 
25.0 52.59 100.36 
31.5 53.63 101240 105.71. 
40.0 56.55 106.32 
50.0 62.37 110.14 
63.0 64.97 112.74 115,03 
80.0 62047 110.24 
100.0 64.73 11250 
125.0 66.65 114.42 117.49 
160.0 67.53 115.31 
200.0 69.55 117.32 
250.0 71016 118.94 122.2) 
315.0 70.84 118.61 
400.0 70.56 118.31 
500.0 68.34 116011 122,58 
630.0 68.66 116.43 
800.0 72.61 120.38 
1000.0 76027 126.06 126.09 
1250.0 78.20 125.98 | 
1600.0 75.61 123.38 
200020 76.68 124.45 129.50 
2500.0 78.85 126.62 
3150.0 79.17 126.94 
4000.0 81.74 129.52 132.67 
5000.0 81.96 129673 
6300.0 82.90 13067 
8000.0 83.08 13086 135.22 
10000.0 88.99 136076 
12500.0 87.30 135.07 
16000.0 91.25 139.03 142,03 
2000020 92.78 140.35 
OVERALL (S0=10KHZ) 92.89 140066 
OVERALL (20=20KHZ) 97.57 145.34 


# HEeel0E“13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SFPT 234197) 
ENGINE TESTED = TPF331=5225] BARE INLET « DYNO COVER JNSTALLED 
POWER LEVEL BASED ON MEASURED NATA CORRECTFEO TO FAA STN. DAY CONN. 


RUN NUMBER 10 POINT D »9 415 SHP 4 146A PROP RPM « 38490 ENGe RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADTUS 100¢0FT. MIG. HEIGHT 5.OFT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62832 .00S5N.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (OR) # (OB) 
20.9 55.82 103.60 
25.0 56.11 103.88 
31.5 57.13 194.90 108,93 
40.0 60.12 107.99 
50.0 63.33 Lllell 
63.0 65449 113.76 116,95 
80.9 66424 114.91 
100.0 68.65 116.42 
125.0 70.0] 117.79 121.11 
160.0 69.88 117.46 
200.0 71.06 118.93 
750.0 71649 119,76 123.49 
315.0 71074 119.51 
400,0 T0067 118.44 
500-0 64.14 113.91 122.64 
630.0 74.93 121.280 
800.0 71.285 119.42 i 
1000.0 Theol? 127249 126.24 - 
1250.0 7520 122.97 
1600.0 T0e22 118.40 ; 
2000.0 72255 129232 125.67 
2500.0 72.483 120240 
3150.0 72046 129.43 
4000.0 7569 123246 124.50 
5000.0 76018 123.92 
6300.0 75259 123.36 
4000.0 77.25 125.92 128.93 
10000,0 88.16 135.93 
12500.0 99.73 138.50 
16000.0 86.37 134.14 141,33 
20000.0 A764 135.242 
OVERALL (50=10KHZ) 90236 138.13 
OVERALL (20°20KH2) 95.17 142,94 


® KE eelOE"13 WATTS(BASED ON SPL DATA NORMALI7ZEN TO FAA STANDARD Nay) 


145 


Sy = 


USAF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 219197) 


FNGINE TESTED - TPE331-5- 


251 


BARE INLET ¢« DYNO COVER INSTALLEN 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STN. DAY COND. 


RUN NUMBER 11 GND IDLE» 
NUMBER OF MICROP‘IONES 9 


SOURCE HEIGHT 6.0 TOTAL AREA 


1/3 OCT.BAND 
CENTER FREQ. 
LEV 


20-0 
25.0 
31.5 
40,0 
50.0 
63.0 
80.0 
100.0 
125.0 
10.0 
230,0 
250.0 
315.0 
400.0 
500.0 
630.0 
800.0 
f 1000.0 
pe 1250.0 
1600.0 . 
2000.0 
2500.0 
3150.0 
4000.0 
5000.0 
6300.0 
8000-0 
10000.0 
12500.0 
16000.0 
20000.0 


AVERALL (50-1 0KHZ) 
OVERALL (20°20KHZ) 


7 SHP » 1045 PROP RPM » 27350 ENGe RPM 


MICROPHONE RADIUS 100¢0F Te 


MEAN SQUARE 
SOUND PRESS. 


EL 


56.00 
54.3] 
53.63 
53.62 
55.60 
60-75 
59.06 
62.15 
70.39 
74.00 
72.65 
72.71 
72042 
73249 
75277 
70.55 
76227 
79226 
80-29 
78.19 
77290 
80.12 
79231 
80.90 
80.50 
78.97 
84.63 
80.37 
83013 
89.04 
91.38 


91.55 
95.81 


62832 .00S0.FT. 


1/3 OCTAVE 
POWER LEVEL 


(0B) * 


103.77 
102.09 
101.41 
101.39 
103.37 
108.52 
106.83 
109.92 
118.16 
121.77 
120.42 
120.48 
120,19 
121.26 
123,54 
118.32 
124.04 
127.03 
128.06 
125.96 
125.67 
127.90 
127.08 
128.67 
128.28 
126.74 
132640 
128.14 
130.90 
136.8) 
139.15 


139.32 
143,58 


MIC. HEIGHT SeOFTe 


OCTAVE SAND 


(DB) 


107.31 


110.28 


119.04 


125.71 


126.66 


129.17 


131.47 


132.70 


134.60 


138.25 


# REoel0E=“13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANNARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTED SEPT 21.1971 


ENGINE TESTED © TPE331°5251 


BARE INLET »« DYNO COVER INSTALLED 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STD. DAY CONDe 


RUN NUMBER 12 REPEAT OF POINT G WITH PROP INLET COWLING INSTALLED (NO TNLE} 
NUMBER OF MICROPHONES 9 MICROPHONE RADIUS 100-0FT. 


SOURCE HEIGHT 6,0 TOTAL AREA 


1/3 OCT, BAND 
CENTER FREQe 


2020 
25.0 
31-5 
40.0 
$0.0 
63.0 
8020 
100.0 
12540 
160.0 
20040 
2500 
315.0 
400.0 
50020 
63020 
800-0 
1000.0 
125020 
1600.0 
2000-0 
250020 
3150-0 
400020 
5000.0 
63000 
8000-0 
1000020 
12500.0 
1600020 
2000060 


OVERALL (50°1 0KHZ) 
OVERALL (20-20KHZ) 


MEAN SQUARE 
SOUND PRESS.» 
LEVEL 


49.64 
50.94 
53.01 
57-01 
57.22 
62200 
60235 
62-59 
65-59 
67.43 
69,87 
7032 
71.94 
71275 
70290 
67.91 
71.99 
717287 
80032 
78.69 
77239 
8220 
81-03 
83.27 
83462 
82429 
85.17 
88.06 
86273 
89.67 
90-80 


93.55 
96087 


62832.00SQ.FT, 


1/3 OCTAVE 
POWER LEVEL 
(08)* 


97.42 

98.71 
100.78 
104.78 
104.99 
109.77 
108.12 
11.36 
113436 
115.20 
117264 
118.10 
119.71 
119.52 
118.67 
115.68 
119.76 
125-35 
128.9 
12646 
125017 
129.97 
128-81 
131204 
131.39 
13006 
132494 
135.83 
134.80 
137.44 
1386.57 


141233 
144.64 


MIC, HEIGHT 5,0FT. 


OCTAVE RAND 


(NB) 


103.97 


111.94 


115.92 


121292 


124.10 


126076 


131-5} 


134.81 


136239 


140,86 


® REeel0E*13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN & TESTED SEPT 23,1971 
ENGINE TESTED@TPE 3315825) » INLET ATTENUATOR AND DYNO COVER INSTALLED 


POWER LEVEL BASED ON MEASURED DATA CORRECTED To FAA STN. Dav COND. 


RUN wUMBER 13 POINT C ¢ 6606 SHP « 1591 PROP RPM ¢ 41730 ENG. RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADIUS 10%e0FT. Mic, HEIGHT Se.0FTe 


SOURCE HEIGHT 6,0 TOTAL AREA 62932 .00S0.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE S8AND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (0A) 4 (NB) 
20.0 56.66 104.41 
25.0 55.04 102,80 
31-5 57.82 105.57 1019.18 
40.0 62.23 109.99 
50.0 64.92 112.48 
63.0 68.55 116.30 11A,52 
80.0 Tlel? 118.93 
100.0 72.82 120.58 
125.0 74016 121.92 125,42 
160.0 74.65 122.41 
200.0 75.55 123.21 
250.20 76206 123.A2 127.99 
315.0 75293 123.49 
400.0 74.81 122.57 
500.0 69.78 117.54 126.73 
630.0 67201 114,77 
f 800.0 71286 119.42 
1000.0 75.80 123-56 126.42 
1250,0 77.89 125.465 : 
1600.0 74.58 122.33 
2000.0 70044 118.20 127.81 
2500.0 717210 124,56 
3150.0 74.69 122.45 
4000.0 78.45 126.21 129,54 
5000.0 74e33 122.99 
6300.0 74206 121.82 
8000.0 74236 122.12 126.78 
1000020 75023 122.99 
1250020 78213 125.8 
16000.V 81.11 128,87 131.33 
2000020 80418 127294 
OVERALL (S0*10KHZ) 88230 136296 
OVERALL (20°20KHZ) 89.90 13766 


* REee LOE*13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANNARD NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTED) SEPT 2341971 


ENGINE TESTEN=@TPE 33125=25]1 9 INLET ATTENUATOR AnD NYNO COVER INSTALLFO 


POweR LEVEL HASED ON MEASURED DATA CORRECTED) To FAA STO, DAY COND, 


Huw VUMRER 14 POINT HB ¢ 400 SHP , 


NUMHER OF YE CROPHONES S) MICROPHONE RANTUS 10M e0FT. 


SOURCE HEToONnT 6,0 


l/3 OCT. WAnt 
CFNTER FHEue 


2000 
2520 
3125 
40.9 
50.0 
636%) 
BOeU 
100. 
12520 
160.9 
20060 
25000 
31540 
400.20 
50000 
630.0 
B00¢V 
100020 
125020 
1600.9 
2000-0 
250000 
3150.9 
4000.0 
5000.0 
6300.0 
4000.0) 
19000.0 
125000 
160000.0 
2000020 


OVERALL (5001 0K'2Z) 
OVERALL (20*20K17) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


56.12 
55.10 
57.76 
62.23 
64.34 
67.47 
70.58 
71095 
71.67 
71.88 
72.08 
72290 
73276 
73205 
68.41 
63285 
652A6 
70017 
73017 
72230 
66.59 
T0027 
70220 
72014 
69-74 
70.88 
7224) 
73283 
76658 
80.08 
80225 


A4 296 
87256 


# HF eelIEel3 wATTS(RASEN ON SPI 


62832 NOSSO T. 


1/3 OCTAVE 
POWER | EVEL 
(NR) * 


103,88 
1027.56 
105.82 
109,299 
112.19 
115.43 
118.23 
119.7} 
119.42 
119.44 
119,84 
12046 
121052 
L2H 
116.17 
T1L1eAl 
113-41 
117.03 
120.293 
120-6 
114.35 
11Ae03 
117.96 
119.20 
117-50 
1T1ReA4 
120.57 
121659 
124,33 
127284 
128.9) 


132072 
135.72 


1591 PROP RPA » 41730 FAR, RPM 


MIc, 4ETGHT SeOFT. 


ACTAVE RANT 


(NR) 


198.99 


117,84 


123.97 


126.84 


124683 


139,98 


124.02 


123.59 


123.84 


13n.10 


DNATA NORMALIZED Ta FAA STA HAWN NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SFPT 23,1971 


ENGINE TESTED@TPE 3312525] » INLET ATTENUATOR AND MYND COVER INSTALLED 


POWER LEVEL BASED ON MEASURED DATA CORRECTFOD TO FAA STN. NAY COND, 


RUN NUMBER 15 POINT A e 105 SHP « 1591 PROP RPM , 41730 FG. RPM 


NUMBER OF MICRUPKONES 9 MICROPHONE RANTUS 10920FT,e MIC, HEIGHT S.0FT. 


SUURCE HEIGHT 6,0 TOTAL AREA 62832.00SNFT. 
1/3 OCT HANWU MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ, SOUNI) PRESS. POWER LEVEL 
LEVEL (DR) (GB) 
2020 54.254 102.20 
25.0 52.20 99.96 
31-5 54.90 102.45 114.56 
40.0 59.16 10682 
50.0 6016 107292 
63.0 6515 112291 114,85 
80.0 69.56 1172232 
100.0 70.15 117.91 
125.20 68.26 116.91 121.92 
160.0 67.83 115-88 
200.20 69.08 116-84 
250-0 70.40 118.16 121.76 
315.0 71217 118.93 
400.0 7064 118.39 
500.0 66.57 114.33 122,41 
630.0 63.96 111.71 
800.0 65.55 11331 
1000.0 69.73 117249 119.66 
1250,0 74011 121296 
1600.0 72019 119.95 
20u0,0 67.79 115.55 124,40 
2500.0 71.52 119.78 
3150.0 70252 118,278 
4000.0 71275 119.51 123.83 
5000.0 69-54 117.230 
6300.0 69.62 117.38 
3000.0 70246 118.2) 127.42 
1000020 7336 121.12 
12500.0 75.59 123.35 
16000,0 78.39 126.14 128.79 
20000.0 79.45 127.21 
OVERALL (50-10KHZ) 83.80 131256 
OVERALL (20"20KHZ) 86-38 134.14 


@ HE ee lUE“13 wATTS(BASED ON SPL DATA NORMALIZED TO Faa STAPNARN NAY) 
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USAF QUIET ENGINE TESTING AT SA 


ENGINE TESTED 


POWER LEVEL 8 


RUN NUMBER 1 
NUMBER OF MLC 


SOURCE HEIGHT 


1/3 OCT sa 
CENTER FREWe 


2000 
25.0 
3125 
40.0 
50.0 
63-0 
80.0 
100.0 
12520 
16020 
20060 
25020 
315-0 
40020 
500.0 
630.0 
800.9 
100020 
1250.0 
160020 
2000.0 
2500.0 
3150.0 
400020 
5000.0 
6300.0 
600020 
10000,0 
1250020 
16000.0 
2000020 


OVERALL (50-10 
OVEXALL (20°20 
* HE ee lOE*13 


7 


NTAN = TESTF!) SEPT 2341971 


eTPE 33125"251 » INLET ATTENUATOR AND DYNO COVER INSTALLED 


ASED ON MEASURED OATA CORRECTEN TO FAA STN. 


Day COND. 


6 POINT J » 146 SHP ¢ 1119 PROP RPM » 99380 FIG. RPM 


ROPHONES 9 MICROPHONE RANTUS 10%-0FT. 


6.0 TOTAL AREA 


MEAN SQUARE 
SONUND PRESS. 
LEVEL 


53.19 
47,80 
50.77 
55.04 
54,39 
58.29 
58.86 
60260 
65.66 
69.52 
67244 
68.15 
70204 
70244 
70213 
61.63 
60246 
65446 
68.58 
67.70 
62255 
63.98 
66262 
67eaT 
66.91 
66207 
70-74 
68.89 
79.75 
77200 
86240 


KHZ) 80.86 
KHZ) 87.93 


67232 .00SNeF Te 


1/3 OCTAVE 
POWER LEVEL 
(DR) * 


100.95 
95.56 
9843 

192.80 

102215 

106295 

1066) 

108435 

113641 

11778 

11519 

115.1 

117.79 

118.20 

117.89 

109.79 

10A.4) 

113472 

116233 

115246 

119239 

111.74 

114.37 

115662 

11447 

113.93 

11A.50 

116245 

118.51 

124.75 

134.15 


128.42 
13549 


MIc, “EIGHT SefF Te 


OCTAVE RAND 


(NR) 


193.65 
1NA.79 
115623 
120.99 
122.73 
115.64 
119.49 
11,97 
120.94 


124.19 


AATTS(BASED ON SPL DATA NORMALIZED TO FAA STA*NAQN NAY) 
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USAF QUTET ENGINE TESTING AT SANTAN = TESTED SEPT 2301971 


ENGINE TESTED@TPE 3321-52251 9 INLET ATTENUATOR ANCE YN COVER INSTALLED 


PoWwER LEVEL BASED ON MEASURED DATA CORRECTFD TO <AA STDe nay COND. 


105 SHP » 1119 PROP RPP » 29350 F''Ge RPM 
HEIGHT SefF Te 


RUN NUMBER 17 POINT I 9 
NUMBER OF MICROPHONES 9 MICROPHONE RADIUS 100¢O0F Te MIC. 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 .00SQeF Te 


1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESSe POWER LEVEL 
LEVEL (DB) (NR) 
20-0 51.88 99.64 
25-0 49.53 97.28 
315 52.37 100.12 192,95 
40.0 55.81 103,56 
50.0 55.42 103017 
6340 59.69 107.45 109.96 
80.0 59.57 107233 
100.0 6174 109.50 
12520 72.23 119.99 120.57 
160.0 74260 122.36 
200.0 69.04 116279 
25020 69.06 116.82 124.28 
315-0 70.60 118,36 
400-0 70216 117292 
500.0 70042 118218 122.93 
630.0 61.26 109.91 
er 400.0 62229 110.95 
a 1000.0 66-57 114,72 114.55 
1250.9 68.98 116<74% , 
1600.0 67434 115219 
2000.0 63209 110.85 119.43 
2500,0 65.19 112.94 
3150¢0 66224 114.00 
4000-0 67019 114.95 118.81 
5000.0 66263 114.38 
6300.0 65-63 113239 
6000.0 69-209 116e85 119.90 
1000020 67241 115217 
12500.0 70002 117278 
16000,0 78.20 125296 126.88 
2000040 87-30 135-06 
OVERALL (S0@10KHZ) 81-92 129268 
OVERALL (20220K42) 88.87 136452 


# KHEe el VEW13 WATTS(BASED ON SPL paTA NORMALIZED TO FAA sTasnaen fay) 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTED SEPT 2341971 
ENGINE TESTED@fPE 331-5251] » INLET ATTENUATOR AND NYND COVER TNSTALLFD 


POwER LEVEL BASED ON MEASURED DATA CORRECTED To FAA STN. DAY COND, 


RUN NUMBER 18 POINT F » 105 SHP » 1273 PROP RPM » 334600 ENG. RPM 
NUMBER OF MICROPHONES 9 MICROPHONE RADTUS 100¢0FT. MIC, HEIGHT GeNF To 


SOURCE HEIGHT 6.0 TOTAL AREA 62832.,00SQN FT. 
173 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (OR)* (OB) 
2060 50,82 9A.58 
25.0 49.54 97-30 
31.5 52.58 100.34 103.69 
40.0 56.88 104,44 
50.0 57.36 105.12 
63.0 61.256 109-32 111.68 
80.0 62.38 110613 
100.0 63-75 111.51 
12520 66436 114611 117.9] 
160.0 16.32 124.98 
200.0 74.03 121.79 
25020 7137 119.13 124.89 
315.20 72.57 120.33 
400.0 ; 72049 120275 
5000 68.72 116.48 124.12 
630.0 65-05 112280 
A00.0 66027 114.93 
1000.0 70.53 118.29 120.49 
1250.0 T2200 119.75 , 
1600.0 69013 116,89 
2000.0 64463 112.39 122.06 
2500.0 68.85 116641 
3150.0 67-16 114.92 
4000.0 71.238 119.14 122.01 
5000.0 68.24 116200 
6300.0 67016 114,92 
3000.0 69.39 117.15 129.89 
10000.9 69.43 117.218 
12500.90 71.69 119.45 
16000.0 76017 123.93 125,88 
2000020 81.61 129236 
OVERALL (5021 0KHZ) 63.75 131651 
OVERALL (20¢20KHZ) 86043 134.18 


® RE eel0E=]3 wATTS(BASED ON SPL DATA NORMALIZEN TO FAA STANNARN Nay) 
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USAF QUIET ENGINE TESTING AT SANTAN © TESTED SEPT 2342971 
ENGINE TESTEDeIPE 33125=825] » INLET ATTENUATOR AND AYNO COVER TNSTALLEN 


POWER LEVEL BASED ON MEASURE) DATA CORRECTED TO FAA STN. DAY COND, 


RUN NUMBER 19 POINT G » 17S SHP » 1273 PROP RPM » 33400 ENG. RPM 
NUMBER OF MICROPHONES 9 MICROPHONE RADTUS 100c0FT.e Mit, HEIGHT SeOF Te 


SOURCE HEIGHT 6,0 TOTAL AREA 62832,00SQ.FT. 
1/3 OCT.BAND MEAN SQUARE 143 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (0A) @ (DB) 
20.0 54.20 : 101.96 
25.0 48.66 96.41 
3125 51.81 99.57 104,65 
40.0 56¢32 104.98 
50.0 56.31 104.07 
63.0 60.79 108.55 119.89 
80.0 64047 109.23 
100.0 62.86 110.42 
125.20 64-73 112.49 115.76 
160.0 67eN2 114.78 
200.0 68.76 116.82 
250.0 68.85 116.61 120.82 
315.0 70.230 118.06 
400.0 70.47 118.23 
500.0 : 67202 114.77 122,05 
630.0 64.06 111.81 
800.0 66.27 114.03 
1000.0 69.80 117256 119,89 
1280.0 71.08 118.84 
1600.0 68.25 116.91 
2000.0 64.08 112-84 121.20 
2500.0 68.32 116.98 
3150.0 67.05 114291 
*#000.0 70292 118.68 121,60 
5000.0 67643 115019 
6300.0 66¢79 114255 
8000.0 70245 118.21 121.06 
10000,0 69.82 117.58 
12500,.0 71-45 119.21 
160000 750446 123.20 125.46 
20000,0 79.98 127.73 
OVERALL (50-1 0KHZ) 81.72 129.48 
OVERALL (20°20Kh2Z) 84.74 132-30 


# REe10E#]3 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 23,1971 
ENGINE TESTEDe@TPE 331°5-251 » INLET ATTENUATOR AND DYNA COVER TNSTALLEN 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STN. DAv CONN. 


RUN NUMBER 20 POINT H 9 140 SHP , 1193 PROP RPM 4, 31°80 FG, RPM 
NUMBER OF MICROPHONES <0 MICROPHONE RADTUS 100eCFTe MIC, HEIGHT SOFT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62632.00SQ.FT. 
‘73 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CINTER FREWe SOUND PRESS, POWER LEVEL 
LEVEL (DR) * (DB) 
20.0 51.52 99.78 
25.0 48.07 95,83 
31.5 50.36 98.12 107,74 
40.0 55.75 103-51 
50.0 55.05 102.281 
63.0 59013 106289 109,56 
80.0 59.67 107.43 
100.0 61.39 L09e1& 
125.0 64.68 117.44 114,96 
160.0 71.273 119249 
20020 69017 116292 
250.0 68.89 114245 122.66 
31520 70257 11832 
400.0 70285 118.61 
500-0 69-30 11726 127.82 
63000 62626 110.01 
800.0 61469 109244 
1000.0 66014 113-90 116.37 
1250.0 69.07 116283 
1600.0 68.83 116259 
200000 64.03 111-279 12037 
i 2500.0: 65-33 113299 
‘ 3150.0 67-51 115227 
4000.0 6811 115.87 119,67 
500000 67040 115.16 
6300.0 66404 113.280 
8000.0 69262 117.38 120,47 
i 10000.0 69 245 11721 
i 12500,.0 71231 119.07 
; 16000,0 76067 124242 £?6013 
r 2000020 84.65 132.41 
OVERALL (5021 0KHZ) 81440 129.15 
OVERALL (20-20KH2Z) 86290 134,46 


@ RE ee LOETL3 wATTS(HASED ON SPL. DATA NORMALIZED TO FAA STANNARN Nay) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 2346197) 
ENGINE TESTED=TPE 3315-251 » INLET ATTENUATOR AND DYNO COVFR INSTALLED 


POWER LEVEL BASED ON MEASURED DATA CORRECTED To FAA STO. DAY COND. 


RUN NUMBER 2] POINT E ¢ 32] SHP » 1368 PROP RPM « 35909 ENG. RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADTUS 100 .0F Te MIC, HEIGHT SeOFT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62832,.00S0.FT. 
1/3 OCT,HAND MEAN SQUARE 143 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (OR) * (NR) 
20.0 54.31 102.97 
25.0 51.282 99.58 
31.5 53.07 109.93 105.71 
40.0 57.18 104293 
50.0 58.30 106296 
63.0 62224 110.90 112.34 
80.0 63.38 111.13 
100.0 64.08 111284 
125.0 64.97 112.73 116.72 
160.0 65-95 113.71 
20020 67246 115.22 
25020 68.51 116.27 119.96 
31520 69.72 117.48 
400.0 70019 117295 
500-0 66242 114.17 121.60 
63020 63.28 111.94 
80020 61.32 109.08 
1000¢0 65.76 11352 116,36 
. 125000 69462 117.38 
1600.0 68.93 116249 
200020 65.07 112.83 120.48) 
250020 66209 113685 
3150-0 68.56 116432 
4000.0 7001) 117.A7 121.08 
5000.20 67.99 115274 
6300.20 67637 115.13 
8000.0 69.65 117240 129,97 
1000020 72255 12031 
1250020 73.70 12145 
16000<0 76693 124249 127.34 
2000020 81.39 129.15 
OVERALL (S0°10KHZ) 81443 129.19 
OVERALL (20"20KHZ) 85245 133.21 


® AEoel0E=13 wATTS(RASEO ON SPL DATA NORMALIZED TO FAA STANDARD NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTED SEPT 23,1971 
ENGINE TESTED=TPE 331-5-25) » INLET ATTENUATOR AND DYNO COVER INSTALLED 
POWER LEVEL BASED ON MEASURED DATA CORRECTED To FAA STON. DAY COND. 


RUN NUMBER 22 POINT D e 385 SHP » 1445 PROP RPM » 37A70 ENGe RPM 
NUMBER OF MICROPHONES 9 MICROPHONE RAONTUS 100¢e0FT. MIC, HEIGHT S.OFTe 


SOURCE HEIGHT 6,0 TOTAL AREA 62832 .00S0Q.eFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE RANI 
CENTER FREQe SOUND PRESS, POWER LEVEL 
LEVEL (DR)* (08) 
20.0 53.93 101.59 
25.0 52234 100.10 
31.5 57-00 104.76 107.40 
40-0 60259 10Ae 34 
50.0 61-76 109.51 
63.0 64.70 112.46 115-24 
80.0 67.36 115.12 
10020 67-50 115.26 
12520 67.463 115639 120.03 
160.0 67-67 115243 
200-0 6929) 116.77 
25020 70206 117282 121.55 
31520 70074 11849 
400.0 70-82 118.58 
500.0 66-31 114296 122.26 
63020 63-72 111248 
A000 62233 110209 
1900.20 66-90 114246 117.28 
125020 7063 11639 ; 
160020 69.52 117.28 
200020 65-18 112293 121,53 
2500-0 66-95 1146270 
315020 68.57 116033 
400020 69.78 117654 121.1) 
500040 67.A6 11562 
630000 67224 115200 
80000 68.73 116049 129.52 
1000020 71-83 119-59 
1250020 74.07 12] .A&2 
16000-0 77206 124-A2 127.37 
2000020 79.22 1262e9A 
OVERALL (50<10KHZ) 82.10 129685 
OVERALL (20-20KHZ) 85611 132.6 


# REeel0E“13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN = TESTED SEPT 2341971 


ENGINE TESTED@TPE 331-5=251 » INLET ATTENUATOR AND DYNO COVER INSTALLED 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STN. DAY COND. 


RUN NUMBER 23 FLT IDLEs 


NUMBER OF MICROPHONES 9 


SOURCE HEIGHT 6.0 TOTAL AREA 


10 SHP » 1590 PROP RPM » 41730 ENGe RPM 


MICROPHONE RADIUS 100-0FT. 


1/3 OCT.BAND MEAN SQUARE 
CENTER FREQ. SOUND PRESS. 
LEVEL 
20-0 53.96 
25.0 51.38 
31.5 53,56 
40-0 58.06 
50.9 58.66 
63-0 64.6) 
80.0 69.16 
100.0 69.55 
125.20 67200 
160.0 67.73 
20020 70252 
25020 71.25 
31520 71-45 
400.0 70.85 
50020 67.56 
630e0 64.52 
800-0 65.70 
1000.0 71229 
1250.0 74207 
Ww 1600.0 72.78 
20000 68.56 
2500.0 71238 
3150.0 71-12 
4000.0 71.38 
5500.0 69.58 
6300.0 69.95 
8000.0 70-5] 
10000.0 73.12 
1280020 75013 
1600020 77.18 
20000.0 78.51 
OVERALL (S01 0KHZ) 84.00 
OVERALL (20°20KHZ) 86011 


62832.00SQ.FT. 


1/3 OCTAVE 
POWER LEVEL 


(0B) # 


101.72 

99.14 
101.32 
105.A2 
106.42 
112.37 
116.91 
117.31 
114.76 
11549 
118.28 
119.9) 
119.21] 
118.64) 
115.32 
112228 
113-46 
119604 
121.83 
120254 
116-32 
119614 
1]A.f8 
119614 
117.34 
117-71 
118226 
120.87 
122089 
124.94 
126.27 


131.76 
133.A7 


MIC. HEIGHT 5.0FTe 


OCTAVE BANN 


(DB) 


105,64 


114.06 


121.23 


122.61 


122.79 


120.77 


124,89 


123,83 


122.56 


127.98 


® REeel0E=13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN @ TESTED SEPT 2341971 
ENGINE TESTED@TPE 331-5251 » INLET ATTENUATOR AND DYNO COVER INSTALLED 
POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STD. DAY COND. 


RUN NUMBER 24 GND IOLEs 7 SHP » 1045 PROP RPM » 27400 ENGe RPM 
NUMBER OF MICROPHONES 9 MICROPHONE RADTUS 100-0FT. MICe HEIGHT 5S.0F To 


SOURCE HEIGHT 6,0 TOTAL AREA 62832,00SQ.FT. 
1/3 OCT BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (DR) * (0B) 
20-0 50.06 97.82 
25.0 48.43 96.219 
31.5 50.6) 98.37 197.33 
40.0 53.86 101.42 
50-0 53.68 101244 
63.0 57.60 105.36 107,98 
80.0 58.79 106254 
100.0 61.09 108.85 
12520 68.84 116240 117.63 
160.0 72240 120615 
2000 70225 118.91 
250.20 69.76 117.52 123.49 
315.0 70256 118.32 
400.0 70.68 118.40 
500-0 69.85 117.61 122.90 
6300 59.59 107.35 
80020 62.10 109-85 
1000-0 66.87 114263 116.45 
1250.0 69-8) 117257 
1600.0 67.59 115-35 
200040 62e23 109.99 120206 
2500-0 65247 113.23 
3150.0 64.49 112.25 
40000 66.57 114.32 11Ael2 
5000.0 65047 11323 
6300.0 67-16 114-92 
8000.0 66220 113296 118,86 
10000.0 65-16 112291 
125000 68.67 11643 
16000.0 82.205 129.81 130,09 
2000020 84.83 132059 
OVERALL (501 0KHZ) Ble2l 128.96 
OVERALL (20°20KHZ) 87.282 135.57 


# REselOE@13 WATT. (BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 


L539 


re ee 


b. 


Series II Engine Tests - Power Level Data (21 pages) 
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USAF QUIET ENGINE TESTING AT SANTAN === TESTED APRIL 30 1972 
ENGINE TESTEC © TPE 331259251 FNGINE COVER INSTALLED, TAP RFMOVEN 


POWER LEVEL RASEN ON MEASURED DATA CORRECTED TO FAA STN. DAY COND, 


RUN NUMBER 25 25 POINT A = 105 SHP » 159) PROP RPM , 41730 ENGINE RPM 


NUMBER OF MICROPRKONES 9 MICROPHONE RADTUS 100¢0FT. MIC. HEIGHT 5e0FT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62332 .0050.FT. 
1/3 OCT.HAND MEAN SQUARE 1/3 OCTAVE OCTAVE RANN 
CENTER FREQ, SOUND PRESS. PCWER LEVEL 
LEVEL (DA) # (OB) 
2020 58.14 105.9] 
25.0 58.37 106014 
31-5 57.31 105,08 110.81 
40.0 59.43 107,20 
50.0 59.77 107.54 
63.0 65-46 113,23 115,05 
80.9 70013 117.90 
10009 70,89 118 ef6 
125.0 71215 118,92 123.28 
16020 T1011 11A,f8 
20000 69.69 117246 
25020 69263 117240 122.74 
315.0 68424 116.91 
40000 68294 116671 
500.0 : 62299 110276 119.94 
630.0 62679 110.56 
800.0 66.66 114.43 
1000.0 68.95 116.72 119,35 
1250.9 70244 118.21 
1600.0 67-90 114.77 
2000.0 65el2 112.89 120.63 
250069 6826A 116.45 
315020 67236 115.13 
4000.0 70243 118.20 12).55 
5000.0 66228 114.05 
630020 65.97 113-74 
6000.0 65-79 113056 118.56 
10000.0 68.26 11693 
1250020 69.97 117.74 
16000.0 70,58 118.35 122.25 
20000.0 Tle2) 118.98 
CVERALL (50-1 0KH2) R2015 129.92 
CVERALL (20-20KHZ) 83-04 130A) 


* RE ee l0E=)3 WATTS(AASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN s"= TESTED APRIL 36 1972 
ENGINE TESTED = TPE 331-5=251 ENGINE COVER INSTALLEDe TOP REMOVED 


POWER LEVEL RASED ON MEASURED DATA CORRECTED TO FAA STN. DAY COND. 


RUN AUMBER 26 26 POINT C = 650 SHP » 1591 PROP RPM , 41730 ENGINE RPM 


NUMHER OF MICROPKONES 9 MICROPHONE RANTUS 100¢0FT. MIC. HETGHT Se0F Teo 


SOURCE HEIGHT 6.0 TOTAL AREA 67832.00SN.FT. 
1/3 OCT. HAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREY, SOUND PRESS. PCWER LEVEL 
LEVEL (OR) * (NB) 
2020 57.95 104.82 
2520 57.77 105254 
31-5 59.55 107232 110.89 
40.0 62443 110220 
5020 64.3} 112,08 
63.0 68.56 116643 118,62 
80.0 72¢57 120.34 
100.0 7382 121.59 
125-20 75299 12286 126.49 
160.0 76019 123.96 
200.0 75.07 122.24 
25020 73265 12142 127.43 
315.0 72266 120443 
400-0 72203 119,40 
500.9 66-86 114.63 123.71 
630.0 67.83 115.40 
A00.0 72240 120.17 
1000.0 74267 122.44 124,99 
1250.0 75.66 ; 123443 
1600.0 71.74 119.5) 
2000.20 T2070 120647 126,24 
2500.0 77-08 124,85 
3150.0 73.233 121.10 
4900.0 76.45 124.42 128,52 
5000.0 72013 119,90 
6300.0 7237 129214 
8000.0 67.84 115241 123.75 
10000.0 69.54 117.41 
12500.0 71218 118.92 
16000.0 71265 119.242 123.49 
2900020 71219 118.96 
OVERALL (S501 0KHZ) 87.09 134.86 
CVERASLL (20-20KHZ) 87.46 135.23 


# RE eelOE“13 WATTS(BASED ON SPI. DATA NORMALIZED TO FAA STANNARD NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN #-— TESTED APRIL 35 1972 
ENGINE TESTED = TPE 3315-25] ENGINE COVER INSTALLEDs TAP REMOVED 


POWER LEVEL RASED ON MEASURED DATA CORRECTED To FAA STN. NAY COND. 


RUN NUMBER 27 27 POINT E » 350 SHP » 1353 PROP RPM , 38470 ENGINE RPM 


NUMBER OF MICROPFONES 9 MICROPHONE RALTUS 100.0FT. MIC. HEIGHT 5.0FT. 


SQURCE HEIGHT 6,0 TOTAL AREA 62832 .00S0.FT. 
1/3 ACTeBAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. PCWER LEVEL 
LEVEL (DB) * (OB) 
2020 52292 10049 
2509 52.30 100.07 
31.5 5520 102.97 106.20 
40.0 58.23 106.00 
50.0 59.20 106.97 
63.0 63294 111.71 113.76 
8020 67.88 115445 
100.90 6729 115.6 
125.0 6961 117.38 120.92 
160.0 73.78 121655 
2000 71021 118.98 
25020 67.39 115.16 124.06 
315.0 65.69 113646 
400.0 66.28 114.95 
500.0 62.89 110.66 117.73 
630-0 63212 110.90 
800.0 66.83 114.60 
1000.0 68.51! 116.28 119.22 
1250.0 67269 115446 
1600.0 6624) 114.18 
200020 62.62 110.39 118,59 
2500.0 66.53 114.70 
3150.0 65-52 113,29 
4000.0 70013 117.90 120.4) 
5000.0 64.87 112044 
6300.0 6375 111.52 
6000.0 66.24 114.91 117,61 
10000.0 68.91 116.68 
12500.0 66.69 114546 
16000.0 68.85 11642 120,81 
20000.0 73,89 121.66 
CVERALL (S0-10KHZ) 8164} 129.18 
OVERALL (20=20KH2) 82247 13024 


# RE es LOE=13 WATTS(HASFI) ON SPL DATA NORMALIZEN TO FAA STANNARN NAY) 
164 


USAF QUIET ENGINE TESTING AT SANTAN =~— TESTED APRIL 39 1972 
ENGINE TESTEN © TPE 331=5"251 ENGINE COVER INSTALLEDs TOP RFMOVED 


POWER LEVEL BASED ON MEASURED DNATA CORRECTED To FAA STN. DAY COND. 


RUN NUMBER 28 28 POINT G = 175 SHP » 1273 PROP RPM , 33385 ENGINE RPM 


AUMBER OF MICROPRKONES 9 MICROPHONE RACTUS 10000FT. MIC, HEIGHT 5e0FT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62832 -00S0FT. 
1/3 CCT,BAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREV. SOUND PRESS. PCWER LEVEL 
LEVEL (DR)* (OB) 
2040 51.26 99.93 
25.0 49.86 97.63 
31.5 52.235 100.12 103.82 
40.0 56.97 103,84 
50.0 56.70 194.47 
63.0 62.90 11047 112.27 
80.0 65.85 113.62 
100.0 66.01 113.78 
125.0 69.20 116.97 119.A6 
160.0 74.13 121.90 
200.0 69.84 117-61 
2500 67290 115.67 123.97 
315.0 66444 114,21] 
400-9 67247 115.24 
500.90 64.21 111.98 118.78 
630.0 61.41 109,18 
A00.0 63.18 119.95 
1000.0 65449 113.26 116.22 a 
1250.0 66204 113.81 
1600.0 65214 112.91 
200020 62.03 109.80 117.25 
2500.0 65.12 112.89 
3150-0 66.31 114.08 
400029 69.57 117.34 119.96 
5000.9 65.40 113.37 
6300-0 64.33 112.10 
800020 67205 114.82 118,34 
190000.0 65263 113.40 
1250020 66262 114.39 
1600020 69.2A3 117.40 120.29 
2000020 72293 120.70 
CVERALL (50-1 0KHZ) 80.81 128.58 
OVERALL (20-20KHZ) 81.9) 129.468 


® REeelOE“13 WATTS(HASED ON SPt DATA NORMALIZEN TO FAA STANDARD NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN =e= TESTED APRIL 39 1972 


ENGINE TESTEO = TPE 331-5251 


ENGINE COVER INSTALLEDs TOP REMOVED 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STO. DAY COND, 


RUN NUMBER 29 


NUMBER OF MICROPHONES 9 MICROPHONE RAQDTUS J00c0FT. 


SOURCE HEIGHT 6,0 


1/3 OCT.BAND 
CENTER FREQ, 


20-0 
25.0 
31-5 
40.0 
50.9 
63.0 
80.0 
100.0 
125.0 
160.0 
20020 
25020 
315.0 
400.0 
500.0 
630.0 
800.0 
1000.0 
1250.0 
1600.0 
2000-0 
2500.0 
3150.0 
4000.0 
5000.0 
6300.0 
6000.0 
10000.0 
12500.0 
16000.0 
20000.0 


CVERALL (S01 0KHZ) 
OVERALL (20=20KH2) 


29 POINT I = 105 SHP » 1114 PROP RPM , 29200 ENGINE RPM 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


54.82 
51.18 
52.89 
56.06 
57.64 
62.30 
66.98 
67293 
7226) 
8764) 
80.69 
70014 
73.59 
69410 
66.05 
58.5} 
59.87 
62226 
65209 
64.94 
61.02 
61.74 
65.07 
64.86 
64.02 
62.89 
66.70 
62.70 
63293 
71.89 
79.21 


88,89 
89.43 


62832.,00S0.Ff. 


1/3 OCTAVE 
POWER LEVEL 
(08)* 


102.59 

98.95 
100.66 
103.283 
105.41 
110-08 
114.75 
115.70 
120238 
135.18 
128.46 
117.9) 
121.36 
116,87 
113.82 
106.28 
107264 
110203 
112.86 
112.71 
1086.79 
109.51 
112284 
112243 
111279 
110.66 
114.47 
110.47 
111.70 
119,66 
126.98 


136266 
137.20 


MIC. HEIGHT SeO0F To 


OCTAVE BAND 


(08) 


105.76 


112.06 


122.46 


136.09 


123.2} 


113.04 


116.59 


116.67 


117.38 


120.73 


# REesl0E"13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN ©"= TESTED APRIL 36 1972 
ENGINE TESTEO = TPF 331-5=251 FNGINE COVER INSTALLEDs TOP REMOVED 


POWER LEVEL RASED ON MEASURED NATA CORRECTED TO FAA STO. Nay COND, 


RUN NUMBER 30 30 GROUND IDLE » 1035 PROP RPM , 27400 ENGINE RPM 


5 MFT. 


NUMBER OF MICROPRONES 9 MICROPHONE RADTUS 10000FT. MICe HEIGHT 
SOURCE HEIGHT 6,0 TOTAL AREA 62832 -00SQ.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. PCWER LEVEL 
LEVEL (NR) * (DR) 
2020 47.20 94,97 
2520 48.88 96265 
31.5 50.55 98.32 101.63 
40.0 53.7) 101.48 
50.9 55.37 103.14 
63.0 62012 199.89 111.2! 
80.0 66235 114.12 
100.0 72032 129,99 
1250 78.35 126.12 127.30 
160.0 91.41 139.58 
200.20 83.79 131-56 
25020 72240 120.17 140.26 
315.0 86.39 134.16 
40029 77.87 125.64 
500.0 68.75 116252 134.80 
630-0 60.17 107.94 
800.9 61-53 109,30 
1000.0 64230 112.07 114,89 
1250.0 67.35 115.212 
1600.0 66.88 114.65 
2000.0 62230 110.07 118,56 
2500.0 64.52 112.29 
3150.0 64.76 112.54 
4000.0 65ee? 113204 117.40 
5000.0 64.26 112203 
6300.0 6403) 112.98 
6000.0 6344 111.2) 116.56 
10000.0 61.78 109.55 
12500.0 64.50 112.27 
1600020 75076 123.53 124.00 
200000 79.0) 126.78 
OVERALL (50-1 0KHZ) 93.81 141.58 
CVEKALL (20"°20KHZ) 94.03 141.30 


# RE ee l0E“13 WATTS(BASFD ON SPL NATA NORMALIZEN TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN ee= TESTED APRIL 35 1977 
ENGINE TESTED = TPE 331-5-251 ENGINE COVER INSTALLEDsCLOSEN 


POWER LEVEL RASED ON MEASUREN DATA CORRECTED TO FAA STN, DAY CONN, 


QUN NUMRER 32 3? GROUND IDLF » 1035 PROP RPM , 27400 ENGINE RPM 


NUMBER OF MICROPFONES 9 MICROPHONE RACTUS 100c¢0FT. MICe HEIGHT SeOFTo 


SOUKCE HEIGHT 6,9 TOTAL AREA 62832 .008S0.FT. 
1/3 OCT.3AND MEAN SQUARE 143 OCTAVE OCTAVE RAND 
CENTER FREQ, SOUND PRESS. POWFR LEVEL 
LEVEL (NA) (OA) 
2000 50.76 98.52 
2509 53.62 101.38 
3165 52424 99.99 104,89 
40.0 55.67 103.43 
50.0 56.77 104.53 
63.0 62234 110.99 111.84 
80.0 66.61 114.37 
100.0 7245 120.20 
125.0 78244 126.70 127.239 
160.0 92.A4 140.40 
200.0 A430 137.06 
250.0 72.80 120.56 141.21 
315.0 79024 127.90 
400.0 7339 121.15 
500.0 69220 116.96 128.33 
630.0 62-33 110.99 
P0020 60.70 108.46 
1000.0 63677 111.53 114.97 
1250.90 67-68 : 115.44 - 
1600.0 68.58 116.74 
2000.0 65.97 113.73 120.07 
2500.0 63.71 11347 
3150.0 64.37 112.13 
4000.0 62.99 110.75 116.26 
5000.0 63.18 110.93 
6300.0 61239 109.15 
8000,0 61.27 109,02 114,56 
1900029 620i7 109.93 
12500.0 65.68 113.44 
; 1600020 90.49 13A.25 138.27 
2000.0 80.12 127.88 
CVERALL (50-1 0KHZ) 93.90 14) 46 
OVERALL (2072 0KH2) 95.46 143.42 


# RE», L0E°13 wATTS(HASED ON SPL NATA NORMAL TZED TO FAA STANDARN DAY) 
1é8 
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USAF QUIET ENGINE TESTING AT SANTAN ee= TESTED APRIL 3¢ 1972 


ENGINE TESTED = TPE 331-5=251 


ENGINE COVER INSTALLED +CLOSEN 


POWER LEVEL BASED ON MEASUREN DATA CORRECTED To FAA STN. DAY COND. 


RUN NUMBER 33 


NUMBER OF MICROPKONES 9 MICROPHONE RAODTUS 100c0FT. 


SQUKCE HEIGHT 6.0 


1/73 OCT. BAND 
CENTER FREQ, 


2020 
25.0 
3165 
40.0 
5000 
63.0 
80.0 
100.0 
12520 
160.0 
20020 
250.0 
31520 
400.0 
500.0 
63020 
800.0 
1000.0 
1250.9 
1600.9 
2000.0 
2500.9 
3150.0 
4000.0 
5000.0 
6300-0 
4000.90 
10000.0 
12500.0 
16000.0 
200000 


CVERALL (50-1 0KHZ) 
CVERALL (20°20KHZ) 


33 POINT A = 105 SHP » 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


52.38 
53.95 
56.36 
58.95 
61.30 
64.66 
692364 
70245 
71.12 
71,92 
69.83 
7022) 
69.24 
70.68 
66.44 
64216 
62.41 
65.01 
69.17 
69.01 
67063 
633) 
64,88 
62.95 
64.35 
64.18 
63-90 
66.59 
69.49 
T2446 
73266 


81456 
82.89 


62832.00S0.FT. 


1/3 OCTAVE 
PCWER LEVEL 
(DB) * 


100.14 
100.81 
104.12 
105.481 
109.06 
112.41 
117.12 
1)8.20 
118,A7 
118,78 
117,58 
117.97 
117.200 
118.44 
114.70 
111.91 
110.17 
112.77 
116.93 
116¢77 
115.39 
111.96 
112.44 
110.71 
112.10 
111.94 
111.66 
114.35 
117.25 
120021 
121241 


129.32 
130A4 


159) PROP RPM , 41730 ENGINE RPM 


MICe HEIGHT Se0FT,. 


OCTAVE RAND 


(DR) 


106.483 


114.67 


122.90 


122.91 


121,45 


116.52 


121.19 


114,32 


134,68 


122.68 


* HEe10E713 WATTS(BASFEM ON SPL DATA NORMALIZEN TO FAA STANDARD NAV) > 
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USAF QUIET ENGINE TESTING AT SANTAN --- TESTED APRIL 35 1972 
ENGINE TESTED = TPF 33125=251 ENGINE COVER INSTALLED »CLOSFN 


POWER LEVEL BASED ON MEASURED MATA CORRECTED TO FAA STO. DAY COND. 


RUN NUMBER 34 34 POINT C = 590 SHP » 159] PROP RPM , 41730 ENGINE ROM 


NUMBER OF MICROPRONES 9 MICROPHONE RACTUS 100¢0FT. MICe HEIGHT Se0F To 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 .00SO0eFT. 
1/3 OCT.RAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. PCWER LEVEL 
LEVEL (NA)* (DB) 
20-0 56-32 104.08 
25.9 5A.A3 105.98 
31.5 59.68 107.44 110.82 
40.0 62-27 110.93 
50.0 64.56 112232 
63.0 68.31 116.07 118.30 
B0.0 71.61 119.236 
100.0 73256 121.32 
125.0 74.49 122.25 125.91 
160.0 75-56 123.32 
200.0 74.36 122.12 
250.0 72.67 120.43 126,88 
315.0 71-98 119.74 
400.0 73-5) 121.27 
500.0 70246 118.22 124.69 
£30.0 66250 114.26 
A00.0 65.70 113.46 : 
1000.0 68-63 116238 119,65 5 
1250.0 72289 120.45 
1600.0 73293 120.79 
2000.0 70.84 118.59 124.89 
250060 710077 118.53 
3150.29 72.66 120.42 
4000.0 72-18 119,94 124,47 
5000.0 70-934 118.60 
6300.0 70.67 118.43 
4000.0 67.24 114.99 122.40 
10000.9 66-58 114.34 ' 
12500.0 68.4] 116.17 
16000.0 69.90 117266 121,04 
2000020 70-93 118.69 
CVERALL (50°10KHZ) 85249 133.24 
CVERALL (20°20Kh2) 85.87 133.63 


* RE ee l0ES13 WATTS(BASED C4 SPL DATA NORMALTZEN TO FAA STANDARD NAY) = 
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fat ania (i PIMA MD PI at a Pi SRE ARNT | GRE CBR: ME MEE EAB. HSE ey 


= _-%. ee al 


USAF QUIET ENGINE TESTING AT SANTAN ~©= TESTED APRIL 3. 
ENGINE TESTED = TPE 33125=251 


1972 


ENGINE COVER INSTALLEDsCLOSEN 


POWER LEVEL BASED ON MEASUPED DATA CORRECTED TO FAA STN. DAY COND, 


RUN KUMRER 35 


NUMBER OF MICROPRONES 9 MICROPHONE RALTUS 100e0F Te 


SOURCE HEIGHT 6.0 


1/3 OCT.3AND 
CENTER FREQ. 


20.0 
25.0 
31.5 
40.0 
50.0 
63.0 
B0.0 
100.0 
125.0 
160.0 
20020 
250.0 
315.0 
400.0 
500.0 
630.0 
200.0 
1900.0 
, 1250.0 
1600.0 
2000.0 
2500.0 
3150.0 
4000.0 
5000.0 
6300.0 
8000.0 
10000.0 
12500.0 
1600020 
20000.0 


CVERALL (50-1 0KH7) 
CVERALL (20"20KH2) 


35 POINT E ¢ 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


55.5) 
55.06 
56025 
57.84 
59.23 
63293 
66290 
66-93 
69e11 
73.98 
1.79 
67.60 
66.75 
69-33 
67.65 
65.46 
61-26 
62.54 
65.45 
66250 
63263 
59.41 
61-77 
60062 
60.46 
59.26 
62.41 
64.31 
64.66 
66642 
67.31 


R0.54 
81-06 


322 SHP , 


€2832.00S0.FT. 


1/3 OCTAVE 
PCWER LEVEL 
(OR) 


103.27 
102.82 
104.01 
105.60 
106.99 
111269 
114.66 
114,69 
116.37 
121.73 
119.85 
115236 
114-51 
117209 
115.241 
113-22 
109.92 
110.29 
113.21 
114226 
111.38 
107.57 
109.53 
108.76 
108.21] 
107292 
110.17 
112297 
112.42 
114217 
115.07 


128239 
128.82 


1353 PROP RPM , 38470 ENGINE RPM 


MIC. HEIGHT S.OFT. 


OCTAVE RAND 


(OB) 


108.17 


113.69 


120.31 


124.37 


120.57 


115.98 


117,A8 


113,34 


113.43 


117.76 


# RE eel0ES13 WATTS(HASED ON SPL DATA NORMALI7FD TO FAA STANNARN NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN e=2 TESTED APRIL 39 1972 
ENGINE TESTED = TPE 331-5=251 ENGINE COVER INSTALLED oCLOSEN 


POwER LEVEL RASEC ON MEASURED DATA CORRECTED TO FAA STD. DAY COND. 


RUN NUMBER 36 36 POINT G = 175 SHP « 1273 PROP RPM » 33385 ENGINE ROM 


NUMBER OF MICROPRONES 9 MICROPHONE RADTUS 100c¢0FT. MIC. HEIGHT SefFT. 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 .00SHeF Te 
1/3 OCTeBAND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. PCWER LEVEL 
LEVEL (OR)* (0B) 
2020 59.69 107.45 
25.0 58.91 106.66 
3125 57-40 105.16 111.30 
40.0 §8.90 106.466 
50.0 59.78 107-54 
63.0 63-35 111.11 113.66 
80.0 64464 112¢40 
100.0 65.72 113.47 
125.0 69210 116.86 119.45 
160.0 75e93 122.78 
200.9 72200 119.76 
250.0 $9014 116.89 125.23 
315.0 67.59 115.35 
400.0 69232 117.98 
500.0 67.37 115.13 120.7) 
63020 62-87 110.63 
400.20 60223 107299 
1000.0 60-72 108.48 113.96 
1250.0 63-60 111.36 
1600.0 65-26 113.02 
2000.0 6263) 11026 116.42 
2500.0 59.64 107.240 
3150.0 61.58 109.34 
4000.0 61.61 109.37 113,57 
5000.0 61.72 109,49 
6030020 59.57 107.33 
6000.0 61.34 109.10 113,51 
10000.0 61.57 109,32 
12500.0 63239 111215 
16000.0 65.234 113209 116,23 
20000.0 69674 117.50 
CVERALL (50<] NKHZ) 80.57 128.33 
CVERALL (20"20KHZ) A121 128,97 


® REe,l0E“13 WATTS(RASEN ON SPL DATA NORMALIZED TO FAA STANDARN NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN "= TESTED APRIL 36 1972 
ENGINE TESTED = TPE 33125=25] ENGINE COVER INSTALLED eCLOSEN 


POWER LEVEL BASED ON MEASURED DATA CORRECTED TO FAA STM. DAY COND, 


RUN NUMBER 37 37 POINT I = 105 SHP » 1114 PROP RPM , 29200 ENGINE RPM 


NUMBER OF MICROPRKONES 9 MICROPHONE RADIUS J00¢0F Te MIC. HEIGHT SOFT. 


SOURCE HEIGHT 6,0 TOTAL AREA 62832 .00SQ.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BANN 
CENTER FREQ, SOUND PRESS. PCWER LEVEL 
LEVEL (NR) ® (0B) 
200 55-02 102.78 
2520 52022 99.97 
31.5 54.04 10) 80 106.44 
400 57.49 10575 
50.0 58.09 105.85 
6320 62257 110.33 112.55 
80.0 64069 114,45 
1000 67.70 115.46 
12520 72014 119.90 122.06 
160.0 87.19 134,94 
20020 80.4A 128.23 
25000 70.96 117282 135.85 
31520 73.89 121.65 
400.0 69.55 117-9} 
$00.0 67632 115298 123.66 
630.0 61.49 109,25 
80009 5A99 196.74 
1000.0 59-80 107.55 112.75 
1250.0 63244 111.19 
1600.0 64222 111298 
2000.0 61.53 109.29 115.73 
2500.0 58.22 105.97 
3150.0 60.13 10789 
4000.0 60012 107.97 112,10 
5090.0 61.17 108.93 
6300.0 58.01 105.77 
8000.0 59.09 106.85 112.16 
10000. 54.64 106.40 
1250020 59.96 107.72 
1600020 67011 114.7 116.12 
2000020 72049 120.24 
CVERALL (50°10Kr2) 88.63 136.38 
CVERALL (20°20KH2Z) B8Re77 136.53 


# HE ee lOE*13 wATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD NAY) 
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USAF QUIET ENGINE TESTING AT SANTAN “22 TESTED APRIL 4+ 1972 
ENGINE TESTED © TPF 33125=251 ENGINE COVERED » 6 FT TATLPYPE 


POWER LEVEL BASED ON MEASURED DATA CORRECTFN TO FAA STO. DAY COND. 


RUN KUMRER 34 38 GROUND INLE e 1035 PROP RPM , 27400 ENGINE RPM 


NUMBER OF MICROPKONES 9 MICROPHONE RADIUS 10M eNFTo MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 6,9 JOTAL AREA 67832.0O0SQ.FT. 
1/3 OCTeBAND AFAN SQUARE 1/2 OCTAVE OCTAVE RAND 
CENTER FREQ, SOUND PRESS. POWER LEVEL 
LEVEL (NR) * (DB) 
2409 58.05 105.80 
25-9 59.65 106.40 
31.5 54.27 106.93 110,86 
40.0 61.96 10R,2°2 
50.9 69.451 117,57 
63.0 72295 120,71 122,61 
80.0 67259 115.44 
100.0 65.09 112.85 
12560 7355 121.31 122.77 
160.0 87.90 135.45 
29020 74.84 122.59 
25020 73.90 120-75 136.00 
315.9 77.33 125.98 
400.0 79.18 117.93 
500.0 68.33 116299 126.29 
630.0 59.61 107.37 
R00e0 59.41 107.17 
1000.0 65.30 113.05 114,89 
1250.0 66280 114.55 
1600.0 66.98 114.74 
2000.0 63246 11).21 116.54 
25002C 61.22 108.98 
3150.0 66.49 114.44 
4000.0 65615 112.290 117.42 
5000.0 , 61249 109.44 
6300.0 61-78 109.53 
800020 60.31 108.06 113,83 
$0000.20 59.75 107.50 
1250029 62.75 110.50 
16000.0 15073 122299 123.34 
2000060 74.84 122.40 
OVERALL (S502) OKHZ) 89.19 136.95 
CVERALL (20"20KHZ) 19254 137.30 


# YF ee lIE913 WATTS(HASEN ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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US4F QUIET ENGINE TESTING AT SANTAN w= TESTED APRIL 4, 1972 
ENGINE TESTEN = TPE 331252251 ENGINE COVERED » 4 FT TATLPTPE 


POWER LEVEL HASED ON MEASURED DATA CORRECTED TO FAA STN, Nay CONN, 


RUN NUMAER 39 39 POINT A = 105 SHP » 159] PROP RPM , 41739 ENGINE RPM 


NUMBER OF MICROPRONES 9 MICROPHONE RANTUS 100c0FTe MIC. HEIGHT SOFT. 


SOUKCE HEIGHT 6,9 TOTAL AREA 62432 00SQFT. 
173 OCT.BANND MEAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL. 
. LEVEL (NR) # (DA) 
2040 59264 107.39 
2540 59.8 106.83 
315 58.37 106.08 111.57 
4060. 60.38 10Re14 
50.0 61677 109.53 
63-0 65284 113-640 115.84 
BN.0 69.48 117.43 
100.0 79.61 1}, %6 
12520 68.45 116.21 122.26 
160.0 69.80 117255 
20060) 68.948 116.73 
25020 70206 117-82 122.16 
315.0 67.208 114094 
400.9 66266 11441] 
500.0 63.23 110.99 118.49 
630.0 61.249 109.36 
R000" 64.90 111276 
1n00.0 66629 114-94 116.90 
1250.20 69244 117.20 
1600.0 67.37 115213 
200020 63296 111.71 119.99 
250060 65622 112.97 
3150." 63.41 111-56 
4000.0 62291 119-47 116,61 
5000.0 62245 110.20 
6300.0 62-4) 11056 
4000.0 62269 110245 115.18 
10000.20 64.85 112630 
12590.0 65.265 113.41 
16000-0 67214 114.290 118.44 
2000029 . 66071 114-46 
CVERALL (50°21 0KHZ) B02S? 128.33 
QVERALL (20"29KH2) 81.218 128.93 


® RF ee LOE@13 WATTS(HASED ON SPL O4TA NORMALIZED TO FAA STANDARD NAY) 
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USaF QUIET FRGINE TESTING AT SANTAN em= TESTED APY IL 5. 1972 
tNGINE TESTED = TPF 331-5=251 ENGINE COVERED » 6 FT TAI! PIPE 


POWER LEVEL KASEO AN MEASURED DATA CORRECTED T) Fad STN. DAY COND.) 


KUN NUMKER 44 40 POTWT C « Ol) SHOP , 1591 PROP RPM , 41730 ENGINE RPM 


wUMBER OF MICROPHONES 9 MICROPHOI-E RADIUS 100.0F Te MIC. HEIGHT Se0FTs 


SOURCE HEI wT Ge: TOTAL AREA A2B32.00SN eb Te 
173 OCT»mamc rE an SQUARE 3/3 OCTAVE OCTAVE BANU 
CENTER FREWe Soumt PRESS, POWER LEVEL 
LFVEL (04) # (Orn) 
aun A?,.72 11° 489 
25.0 60,56 198.31 
31.5 00.79 108e55 114.00 
40.0 6? 14 119.09 
Sa ,e 64.66 112.4) 
po,9 71,23 114.98 
100,60 72.17 119.93 
125.,% 71,84 119.6" 124.29 
ea, 72,49 12° .24 
200,! 73.61 121.36 
esc, 71.67 119.42 125.19 
315.9 71.84 119.6n 
4u0.U 69.29 iL? 0S 
5n0,:) 65.12 112.88 122,08 
630.0 64,ER 112.33 
R0N.0 6A? 116.48 
luod.u 144% 119.2e0 121,61 
1250.0 72,5? 12°.33 
1690,6 7°.19 117.295 
2000,0 67.92 115.27 123.09 
2500.8 72.54 120.30 
3150,¢ 64,58 116.33 
4000,¢ 71,27 119.93 123,62 
5000,¢ 68,27 115.97 
6300.6: 66,8" 114.25 
H000,0 60,59 1%R.26 118.63 
10000,u 6" 667 1°8.43 
VA5SNH.0 59_3R 107-)4 
16000, 61.257 199,32 113.16 
2000.0 63.18 11".91 
OVERALL (5%) "KR7) 63.97 131.73 
OVFRALL (29-2 0KH7) 'He15 131.41 


@ Kee) Enda WOTTS(KASED ON SPL DATO NORMALIZED TO FAA STANDARN VAY) 
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USAF HWUITET ENGINE FESTING AT SANTAN we= TESTED AYRIL Se 1972 


EN IWE TESTEO = TRF 331-5925) 


POwERK LEVEL HASED ON MEASURED DATA CORRECTED 


Ruy NUMER 4) 


4) POINT F e 


TO FAA STD. 


ENGINE COVERED « 6 FT TAILPIPE 


DAY COND. 


35¢ SHP »« 1353 PROP RPM , 35479 ENGINE RPM 


NUMBER OF MICROPHONES 9 MICROPHONE RADIUS 100-0FTe 


SOURCE cb Tarl 6. 


173 UCT. HANI 
CE TER FREQ. 


20.0 
25.0 
31.5 
49,8 

bo 
63." 
49, / 
10,8 
125." 
160.0 
200, 
79376! 
315," 
490," 
509," 
A330. 
n99 0 
1900.3) 
12a5a lu 
loon,u 
2000.0 
2500 
31S0 C0 
BOD LU 
Soon 0 
6309.9 
8900, 
19000 6 
12500,f 
1et90,0 
200000 


OVERALL (S591) OKHZ) 
UVF RAIL (202 0KH7) 


TOTAL ARFA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


69,77 
60.92 
58,9? 
59.94 
61,89 
67,R" 
67.84 
65.7? 
62,77 
66,38 
71,92 
65,52 
06.17 
63.16 
6% 443 
69,44 
63.99 
605.RR 
65.33 
6).57 
5x44 
6.74 
57,47 
54,47 
56.14 
$4,457 
54,69 
55,33 
52.49 
56,1) 
57,61 


7TH.°5 
7TBA4at 


62832 COSUe=T, 


1/3 OCTAVE 
POWER LEVEL 


(DR) + 


194,53 
104.68 
176,68 
Le 7.69 
{'9,58 
115.55 
115.6] 
113.47 
1L4,52 
114.123 
LIMA? 
113.28 
113293 
11l:.91 
194.19 
1oK.ly 
111.75 
113.64 
1) 3209 
114,33 
lOo.et) 
1°8.49 
Loser? 
1°643 
193,93 
172.32 
112.44 
193.09 
Luo.25 
193,86 
105,36 


L258" 
124615 


MICe HEIGHT Se FT. 


OCTAVE RAND 


(OK) 


112.82 
117,97 
118,45 
120,62 
116.49 
116.59. 
115.20 
111,79 
197,73 


1'7,43 


# KE ee TCR ol} wWATIS(HASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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ENGINE TESTED = TPE 331#5"25) 


Reproduced from NO? 
best available copy. Ga 


usaF QUIET FNGINE TESTING AT SANTAN em= TESTED APoIL 5S, 


1972 


ENGINE COVERED » 6 FT TALI PIPE 


POWER LFVEL HASFU ON MEASURFD DATA CORRECTED 10 Fada STD- DAY COND. 


RUN WUMnER 62 


NUMBER OF 4TCROPHONES 9 MICROPHONE RADI''S 100c0FTe 


SOURCE HEIGHT 6,6. 


173 OCT.dan 
CEuTER FREQ. 


TNO.0 
l25,0 
140.0 
20,4 
2st! 
315.° 
eNO 6 
SOD gu 
b39,b 
a0O,t 
1000,0 
1259,9 
lend, 
2000, 
2500.0 ~ 
3150, ra) 
8NUN i) 
8900.0) 
6300.0 
BOO ,0 
PNONN,4 
12500," 
TAeO0 ot 
2%u0d a 


OVFKALL (S991. KA?) 
UVFRALL (20@?P AKAN?) 


42 POINT G - 


TOTAL ARFA 


MEAN SQUARE 
SOUND PRESS, 
LEVEL. 


49,5A 
50,38 
53.79 
59,19 
62,ANn 
67.93 
65.47 
43.59 
62.54 
529) 
77.57 
67.97 
65.a7 
63.6? 
60,509 
SA.2? 
0.45 
62283 
63.46" 
621) 
57.6? 
59.4 
5R a3 
SHelA 
57.3? 
54,4R 
55.96 
53.49 
53.19 
55 ,.N2 
57,23 


77h!) 
77.7f 


175 SHP , 1273 PROP RPM , 33385 ENGINE RPM 


62832 2 0NSuUeF Te 


1/73 


POWER LEVEL 


VCTAVE 


(Ie) * 


97234 

98.13 
1°1.55 
196.95 
11°'.55 
115269 
113.23 
111.35 
119,20 
114.67 
118.33 
115.73 
113.62 
Lll.3a 
198.25 
115.97 
104,20 
11.58 


.111.36 


119.86 
15,38 
107.69 
196,59 
175.92 
105,(7 
102.74 
193.71 
1%1.35 
100.95 
102.78 
1)4.99 


125.36 
125.53 


MIC. HEIGHT 5SeO0FT. 


OCTAVE BAND 


(DR) 


194,18 
117.27 
116,57 
121.29 
116.38 
113.43 
114,28 
111.53, 
198,72 


116,54 


® Whee lib=13 WATTS(HASFI) ON SPL DATA NORMALIZEU TO FAA STANDARD DAY) 
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USAF QUIET ENGINE TESTING AT SANTAN #== TESTED APRIL 5, 1972 
ENGIWE TESTED = TPE 331"5=251 ENGINE COVERED » 6 FT TAILPIPE 


PNwER LEVEL BASE! ON MEASURED DATA CORRECTED Tu Fad STN. DAY COND. 


KUN NUMKER 43 43 POINT I = 195 SHP »« 1114 PROP RPM , 29200 ENGINE RPM 


NUMBER OF MICROPHONES 9 MICROPHONF RADIUS 100,0F Te MIC, HEIGHT 5,0FT. 


SOURCE HEIGHT 6." TOTAL AREA 62R32 0080 oF Te 
173 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (Du) (On) 
20,0 5n.06 97,82 
25.9 49,AR 97.63 
31.5 53.72 191.48 104,13 
4n.n 59,39 197.15 
57,9 66.39 114.95 
63,) 73,27 121.2 121.96 
RO.9 712.74 12249 
1909,9 66274 114.5% 
125." 66,!'4 113.79 122.15 
140,0 AO,3—A 12h34 
200,00 79,88 1273 
e60,% 68.7% 116.45 131,06 
JIS,s 67.°1 114.75 
400,10 63,33 111.°9 
400.0 “69.06 107381 116.89 
039 ,0 58.21 105.96 
400," 61.8? 199.58 
1000.6 02 62 115.37 113.79 
1259, 6 61.)3 108.88 
1400, 56.39 104,05 
2000,9 57.63 195.39 111,38 
2500,0 56,65 104,40 
3199, 55.94 193.71 
4000.4 55,99 103,74 108.74 
5000.0 55,9? 193,58 
6300.0 5247A 100-54 
6000.U 53.30 101-06 106.71 
1€0000.U 5014 97691 
12500,0 50,5) 9Reeb 
16000,9 58,03 105.78 107,05 
20000,0 62 64 119,23 
JVERALL (S9%@] KHZ) - 44.53 132624 
OVERALL (20227 0KHZ) B4,5R 132-34 


® RE eel Eels WATTS(HASFED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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LSAF QUIET ENGINE TESTING AT SANTAN #== TESTED APRIL Se 1972 
ENGINE TESTER = TPF 34}=5=251 ENGINE COVERED 512 FT TATI.PIPE 


Fowet LEVEL RASEL ON MEASURE) DATA CORRECTED TO FAA STN. DAY COND. 


RUN KUMRER 446 44 POINT C = 589 SHP , 1591 PROP RPM , 41730 ENGINE REM 


NUMBER OF MICROPKONES 9 MICROPHONE RACTUS 100¢e0FT. Myc, HEIGHT SeOFT. 


SGueCe HEIGHT 6,9 TOTAL AREA 67R32.00S02FT, 
173 SCT HAND “EAN SQUARE 1/3 OCTAVE OCTAVE AAND 
CEATER FREQ. SOUNI) PRESS. PCWER LEVEL 
LEVEL (DR) * (NB) 
29.1) 56.70 104.45 
2500 SH.13 105,88 
31led 60.23 107.99 111.12 
4) 20 6249 110.25 
50.9 64.75 112.91 
63-0 67.91 115.46 118.01 
80.0 71.30 119.95 
100.0 73.04 120.40 
12520 72.58 120.33 124.89 
160.0 73-52 121).2A 
200.9 73-43 121.18 
25000 73046 121.22 126.00 
915.9 11297 119.73 
400.0 79.03 117278 
500-9 66259 114434 122.58 
630.9 67.3? 119.12 
A000. 1 65027 113.93 
1000.0 69.72 116.97 119.94 
1250.9 71.54 119,29 
1600.5 70632 138.08 
200029 65.22 112.97 122.28 
2500,9 67441 118.17 
3150.0 65265 113.240 
4000.9 66037 114.13 119.97 
590029 63.20 110.958 
$3000! 61213 10889 
4000.0 54.18 101293 113.38 
10900020 57.11 104.87 
12500.0 53.99 101.274 
160009 54043 192.18 197.93 
2000069 60214 107292 
CVERALL (901 0KR2Z) 83.237 131.212 
GVERALL (P0=20KHZ2) 83.48 131.23 
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USAF QUIET FAGINE TESTING AT SANTAN #*= TESTEM APRIL Se 1972 
ENGINE TESTEC = TPE 33125-251 ENGINE COVERED 917 FT TATLPTPE 


POWEH LEVEL BASED ON MEASURED DATA CORRECTFN TO FAA STN, Nay CONN, 


KUN NUMRER 45 45 POINT G = 175 SHP : 1273 PROP RPM , 333A5 ENGINE RPM 


NUMBER OF “ICROPRONES i) MICROPHONE RACTUS 100¢0FT. MIC, HEIGHT S.O0FT. 


SOURCE HEIGHT 6.0 TOTAL AREA 62932.00S0.FT. 
1/4 COT .HANC “ARAN SQUARE 1/3 OCTAVE OCTAVE RAND 
CENTER FREWe SOUND PRESS. PCWER LEVEL 
LEVEL (DR) # (OB) 
2069) 49.79 97.48 
25.0 53.27 101.93 
31.25 57.29 105.95 107.91 
49.9 58.34 106.10 
50.0 $7.99 104.85 
63.0 62246 110.21 112.46 
BO.U 65242 113.17 
100.0 65.87 113.63 
125.9 63249 111.24 Li teed 
160.0 67.95 115.7) 
200.0 65464 113.40 
25020 66269 114245 119,39 
315.9 65-19 1)? .26 
400.0 63.37 111.13 
500.0 60044 18.70 115.90 
43006 5886 106262 
A00.0 62.12 1909.A/ 
1000.0 64.25 112.01 114,80 
1259.0 64.19 11).485 . 
1400.0 6083 108.89 
200020 55.95 103,70 113.96 
2590.0 59229 197.294 
3150.20 55.42 103,38 
4000.0 56.83 104.58 110.05 
5000.0 53244 103-39 
6300.0 51.73 99.48 
8000-0 54.44 102.40 106.02 
1900020 50.32 98,58 
1250020 47.94 950°9 
10000.6 52.30 100206 103.23 
2000020 55.00 102.758 
CVERALL (S0°1NKHZ) 76250 124625 
CVERALL (20°29KH2Z) 76270 124.245 
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USAF QUIET ERGINE TESTING AT SANTAN em= TESTED APRIL Se 1972 
ENGINE TESTER © TPE 33125-2511 FNGINE COVEREN 412 FT TATLPTPE 


POWEn LEVEL HASEC ON MEASUREN DATA CORRECTED TO FAA STN, NAY CONN. 


RUN NUMER 46 46 GROUND INF » 1035 FROP RPM , 27400 FNGINE RPM 
AUMDER OF “ICROPRKONES 9 MICROPHONE RALTUS 100-0FT. MICe HEIGHT Se.OFT. 
SOUKCE EIGHT &,.0 TOTAL AREA 6PARI2.0NSOFT. 
1/3 OCT.BPANL MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, PCWER LEVEL 
LEVEL (OR) * (DB) 
2020 58.45 106.71 
25.20 60216 107.9} 
31.5 63258 111.33 113.79 
40.1) 59.18 106294 
50.0 57.84 105.460 
63.0 62635 lin. 112.74 
80.0 67.78 115.53 
190.0 7061] 118.37 
12520 80446 12Ae22 128.85 
160.0 82.15 129,90 
200.0 71.1? 118.93 
250.0 72011 119.56 130.62 
315.9 70.45 118,20 
400.9 68.85 116.60 
600.9 642) 111.97 121.96 
630.0 56.98 104.73 
600.9 58.49 196224 
1000.0 61.58 109.33 111.98 
1250.0 64.41 112-56 
1600.0 64.40 112.15 
200020 56.85 106261 115.91 
2500.0 59.90 107245 
3150.0 5A.40 106.16 
4000.0 56.99 104.74 ll1.12 
5000.0 55.99 103474 
6300.0 55.76 103.52 
8000.0 53.36 101.12 107.71 
1000020 51-52 99.28 
12500.0 5247 100.23 
1600020 62.01 109.77 110.56 
20000.0 78.03 125.78 
CVERALL (50) 0KHZ2) 85.54 133430 
CVERALL (20<20KH2) 86.32 134.07 
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Series III Engine Tests - Power Level Data (71 pages) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 

ENGINE TESTED TPE 331°5-25] INLET AND EXHAUST DUCT CONFIGURATIONS 

POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STD DAY 

RUN NUMAER 1 RUN 1 POINT C #*® 700 SHP ## 100 PERCENT RPM NO SCOTTFELT ON 


DYNO 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT S5.OFT. 


SOURCE HEIGHT 620 TOTAL AREA €29232.,09S2eFT, 
1/3 OCT.BAND. MEAN SQUARE 1/3 OCTAVE OCTAVE BANO 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (08) (08) 
20.0 57.27 194.98 
25,6 59,48 107.19 
4125 59.78 107249 111.46 
ann 62,59 119.230 
54.0 63.83 111-54 
63.9 66.26 113298 115699 
an.0 68,4) 116.33 
190,90 70.38 119.209 
125.9 71.39 119210 122.76 
149.9 73.26 129-98 
209.9 75.94 123266 
250.9 78,23 125695 128-75 
315.9 76.73 126245 
400.0 73,39 121.210 
§0n.a 69,88 117.269 126.67 
639.9 68,95 116266 
800,N 72,32 120203 
100.0 75,18 122490 125-34 
1259.60 81,82 129-53 
1400.f an, 36 128.05 
2009,0 74,24 121.95 1320629 
2500.0 80.95 128466 
3159.9 82,38 139.09 
4090.0 82,72 13044 1346.57 
3000,0 | R0.19 127.90 
6300.0 86,85 128.56 
8000,9 8) .96 129.67 133.54 
10000,0 78,01 125.72 
12500.0 B3.44 131.15 
16009,0 75,68 123.39 132.78 
20000,0 73.45 121.17 
OVERALL (50"10KHZ) 91.82 139.53 
OVERALL (202¢20KHZ) 92,56 140.28 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST ODUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 2 RUN 2 POINT A #*® 108 SHP @@ 100 PERCENT RPM 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100c0FT. MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 6.20 TOTAL AREA 62832.00SQ.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS, POWER LEVEL 
LEVEL (08)@ (0B) 
20.0 56,84 106.55 
25.0 66.30 114.02 
3).5 66,72 114043 117.60 
40.0 69,74 117245 
57.0 71297 119268 
63.0 75.39 123210 125647 
80.0 15.21 122.92 
100.0 76.99 124.70 
125.20 76,86 124.58 126.91 
160.0 76.40 126011 
209.0 78,863 126054 
250.0 80.39 128010 131.32 
315.0 78.06 125e77 
409.0 75.36 123-07 
509.0 71.88 119.60 128.27 
800.0 73.23 120.95 
1000.0 71.33 119.05 125 064 
1250.0 79 014 126285 
1600.0 77.60 125032 
2000.0 73.9) 12162 12987 
3159.0 80.74 128246 
4000.0 63.14 130 286 133615 
5000.0 77.99 125.70 
6300.0 79 .64 12736 
6000.0 80.35 127-67 131284 
10000.0 78,53 126025 
12500.0 64,08 131260 
16000,0 76,30 124.0) 13340 
20000.0 76.31 1246202 
OVERALL (50°12 OKHZ) 91,56 139,27 
OVERALL (20°20KHZ) 92,53 140225 
@ RE. 10E723 WATTS(BASEO ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 3315-25] INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATS CORRECTED TO FaA STD DAY 


RUN NUMBER 7 RUN 7 POINT G #*# 175 SHP ## 80 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT,. MIC. HEIGHT 5.0F le 


SNURCE HEIGHT 6.20 TOTAL AREA 62832.00SQeFT. 
1/3 OCT.BAND. MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (08) (08) 
27.0 58,35 106.07 
25.0 58.7) 106243 
31.5 57,95 105.66 110283 
40.0 60,37 108.09 
50.0 60.55 198.27 
63.9 62.33 110.05 113267 
89.0 62,72 11243 
125.0 64,06 111.78 115.79 
169.9 64,57 112.29 
209.0 64.16 111.87 
250,0 63.90 111.62 116-70 
315.9 64.21 111.93 
409.0 64.95 112.67 
500.0 66.66 114638 117-88 
63.0 ; 62.86 110.58 
800.0 ' 66.37 114.08 
1000.0 74,35 122206 122096 FE: 
128.0 77,52 125-24 ae 
1609.0 716.94 126265 
2009.0 75.68 123.40 13061} 
2500-0 78.31 126203 
3159.0 83.14 130.85 
4000.0 82.78 13050 134037 
5000.0 83.73 131245 
6309.0 78.52 12624 
8000-0 81.30 129-02 134017 
10000.9 84.13 13] 685 
1250.0 77.8) 12552 ‘ 
16000-0 74203 121674 133209 
20000.0 69.43 117.15 
OVERALL (50°1 0KHZ) 91.46 139017 
OVERALL (20-20KHZ) 91.78 139047 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 33)-5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER 8 RUN A POINT G #* 175 SHP #*# 80 PERCENT RPM ## 
NUMBER OF HICROPHONES 12 MICROPHONE RADIUS 100.00FT. MIC. HEIGHT 5,0FT. 


SOURCE HEIGHT 660 #£=TOTAL AREA 62832.00SQFT,. 
1/3 OCT,.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE SAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (OR) @ (06) 
29.0 57,95 105.66 
25.4 59,34 107206 
31.5 57.02 104.73 110.69 
49.0 59.44 197016 
59.0 55.99 103-79 
63.0 58,07 105.79 110.546 
8N.0 60.39 108.11 
100.0 62.12 109.83 
125.0 65,26 112.97 118-55 
161.0 76,68 124.39 
209.0 73.37 121.08 
259.0 74,98 121279 127044 
315.0 71.71 119042 
400.0 68.72 116.43 
509.0 65.74 113046 121.87 
639.0 65.2) 112.92 
80.0 70.66 118.37 
1000,0 75,39 123.10 124.66 
1250.0 76,96 124.67 
1609.9 74,67 122.38 
2000.0 74,3) 122.02 127.96 
2500.0 79,98 127269 
3159.0 77.72 125.44 
5000.0 81.23 128.94 
6300.0 78,28 125-96 
8000.0 81.65 129237 133210 
10000.0 83,87 131-59 
1250020 76.95 124266 
16000.0 75.57 123-28 132.89 
20000.0 74.02 12} 074 
OVERALL (50-1 0KHZ) 90.67 138.38 
OVERALL (20-20KH7) 91.97 138.78 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STD DAY 


RUN NUMBER 9 PUN © POINT F #® 195 SHP @#® 80 PERCENT RPM @® @ | 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT Se.0FT. 


SOURCE HEIGHT 6.9 TOTAL AREA 62832 .00SQeFT, 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (OR) # (DB) 
29,0 50.97 98.69 
25.0 52.58 100.29 
31.5 53.23 100294 104.85 
4n.0 56.06 103.77 
59. 57,03 104.75 
63.9 60,19 10729) 11062 
80.0 61,80 109.5) 
109.9 63,46 111.18 
125.0 67,28 114.99 117.29 
169.0 80.62 128.33 
209.0 76,76 126,47 
259.0 75,89 123-51 130074 
315.0 73.85 12) 56 
400.0 71.63 119.34 
500,0 68.07 115.78 124.27 
639.0 65.18 11289 
800.0 68,84 116.55 

1009.0 74,50 122-21 123264 

1254.0 76.e¢ 123.92 : 

1600.0 74,31 122.02 

2000.0 74,7€ 122.48 127-66 

2500.0 78.80 126-51] 

315.0 78.56 126027 

4000-0 8).54 129226 132034 

5900.0 81.85 129.57 

630020 79.50 127«2) 

8000.0 82.96 13.67 134.615 
10000.0 83.92 13163 
12500.0 78,32 126203 
160000 76.92 124¢63 133032 
20000.0 75.08 122.79 

OVERALL (50-1 0KHZ) 91.37 139.08 
OVERALL (20<20KH2) 91.82 139.54 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMBER 10 RUN 10 POINT I #*# 105 SHP ## 70 PERCENT RPM #e# 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. MIC. HEIGHT 5.0FTe 


SOURCE HEIGHT 620 TOTAL AREA 62832 .00SQFT. 
1/3 OCT .BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (OR)* (DB) 
29.0 52.48 100619 
25.0 54,52 102-23 
31.5 54,35 102206 106.36 
49.0 56.8) 104.52 
54.0 57.64 105636 
63.9 59,85 197256 110.78 
87,0 61.42 199613 
100.0 63.46 111218 
125,49 14,72 122043 122693 
169.0 78.58 126029 
209.0 73.41 121.12 
259.0 73,94 121.65 128.46 
315.0 72,65 120.36 
409.0 69.16 116.88 
500.0 69.96 117.67 123234 
63.0 67,53 115025 
809.0 73,87 121.58 
1000.0 77.70 125-41 127220 
1259.0 76,78 126.49 
1600.0 76.53 124.24 
2000.0 76,05 123.77 129678 
2509,0 79,95 127066 
3159.0 78,48 126-20 
4000.0 79,69 127.40 131.90 
5000.0 79211 12682 
6300.0 77,92 125464 
8000.0 84,69 13240 134¢13 
10000,.0 79.79 127251 
12500.0 74.72 122.43 
16000.0 72.72 12044 129429 
20009.0 71,97 119.68 
OVERALL (50-10KHZ) 90.92 138263 
OVERALL (20°20KHZ) 91.14 134086 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING aT SANTAN 
ENGINE TESTED TPE 3315-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STO DAY 


RUN NUMBER 11 RUN J) POINT A ## 105 SHP ## 100 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 #£MICROPHONE RADIUS 190c0FT. MIC. HEIGHT SeO0FT. 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 -.00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (08) * (0B) 
29.0 46.64 94235 
25.0 54,99 102.70 
31.5 54,68 102640 105-88 
49.0 57,47 105.19 
59.0 59,46 107.17 
63,9 61,92 199.63 11248 
81,0 64,47 112.18 
109.0 66,49 114.2) 
125.9 67,48 115.20 118.80 
169,0 67,86 115.58 
259.0 | 66,34 114.06 120.04 
315.0 64,50 112.21 
409.0 62.27 109.98 
639.0 59.46 107216 
80,0 62,13 109.84 
1009.0 65.59 11330 11559 
1259,0 74,30 121.82 
1600.0 72,25 119.97 
2009.0 67.79 115.51 124.57 
2500.0 68,34 116.05 
3159.0 76,75 122.47 
4000.0 75.49 123-2) 126230 
6309.0 75.23 122695 
8000.0 73.02 129-73 126633 
10000.0 72.07 119679 
12590. 79,16 126.87 
1600.0 63.76 11148 127075 
OVERALL (50-10KHZ) 84,04 13175 
OVERALL (20“20KHZ) 85.33 133«04 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FaA STD OAY 


RUN NUMBER 12 RUN 12 POINT F ©# 105 SHP #@ 80 PERCENT RPM #@ 


NUMBER OF MICROPHONES = 12 


SOURCE HEIGHT 66 


1/3 OCT.BAND 
CENTER FREQ, 


2n.0 
25." 
31.5 
69.0 
§9.0 
6349 
an.0 
109.0 
125.0 
169.0 
209.9 
250.0 
315.9 
40n.a 
500.9 
639.0 
809.0 
1000,0 
1250.0 
1605.0 
2009.0 
2500.0 
3150.0 
4000.0 
5000.0 
6300.0 
8000.0 
10000.0 
12500.0 
1600020 
260000 


OVERALL (S0-10KHZ) 
OVERALL (20"20KHZ) 


0 TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 


MICROPHONE RADIUS 100.0FT. 


LEVEL 


54,69 
54,26 
54,59 
56,5) 
57,09 
58,46 
58,86 
59.43 
61,08 
62,10 
60,99 
60,95 
63,03 
62,70 
64,00 
60,31 
63,56 
71,83 
74,25 
74,27 
70.26 
75,01 
77,35 
79,40 
78.99 
76.76 
80.1) 
78,40 
74.32 
71,69 
68.20 


87,55 
87,91 


62832 .00SQcFT. 


1/3 OCTAVE 


POWER LEVEL 


(0B) # 


102.40 
101.97 
102.30 
104.23 
104.80 
106017 
106.58 
107.15 
108.80 
109.82 
108.70 
108.66 
11e.75 
119.42 
111.72 
108.03 
111027 
119.55 
121697 
121.98 
117.97 
122072 
125.07 
127-12 
12607) 
124047 
127.83 
126.12 
122203 
11924] 
118.92 


laS8ee7 
135063 


MIC. HEIGHT 5,0FT, 


OCTAVE [AND 


(08) 


107.00 


109.92 


112.38 


113287 


115077 


120.41 


125077 


13010 


13132 


128017 


# Rise 10E=13 WATTS(RASED ON SPL DATA NORMAL1ZED TO FAA STANDARD DPA‘) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 3315-25] INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS GASED ON MEASURED DATA CORRECTED TO FaA& STD DAY 


RUN ‘UMBER {35 RUN 15 POINT I ## 105 SHP @@ 70 PEF.CENT RPM © 


5.0FT. 


NUMEiR OF MICROPHONES 12 MICROPHONE RADIUS 100¢0FT. MIC. HEIGHT 
SQURCE HESGH? 666 TOTAL AREA 62832-00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 


CENTER FREQ, SOUND PRESS, Powe LEVEL 


LEVEL (08) # (08) 
20.0 §3.73 101.45 
25.0 54,11 191.62 
31.5 52674 103.46 106.35 
4n.0 56.69 104.41 
50.0 &7,92 105.64 
63,0 58,87 106.58 110240 
8n.0 57.39 105.11 
100.0 59.}1 106.82 
125.0 61.76 109.47 112.28 
169.0 62.00 109.71 
200,90 61,02 108.74 
259.0 61,68 109.39 114.07 
315.0 65.75 113247 
400.0 66,29 114.00 
509.0 70.17 127289 120¢37 
639.0 64.34 112.05 
809.0 70.20 117.91 
1009.0 76,77 124248 125.55 
2u00,0 72,53 120.24 129.03 
2509.0 76,67 124.38 
3150.0 77,32 125204 
4009.0 77.43 125.15 129264 
5900.0 75.63 123235 
6304.0 74,54 122225 
8000.0 79.52 127023 129-60 
1000.0 76,99 1246.71 
12509.0 71.94 119.65 
16000.0 68.28 116.0¢ 12603} 
20000,0 64.5) 112.22 
OVERALL (50°1 9KHZ) 87,66 135.37 
OVERALL (20°20KHZ) 87,85 135.57 


® RE..10E°13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331¢'5=251 INLET ANO EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER 17 RUN 17 POINT C ## 677 SHP ## 100 PERCENT RPM #@ 
NUM3ER OF MICROPHONES 12 MICROPHONE RADIUS 100c0FT. MIC. HEIGHT 5S.OFT. 


SOURCE HEIGHT 660 TOTAL AREA 62832-00SQ-FT. 
1/3 OCT,RAND. MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS, POWER LEVEL 
LEVEL (08) (08) 
20.0 50.44 98.15 
25.¢ 58.24 105.95 
31.5 59.07 106079 109e71 
49.0 61.95 109-66 
59.0 65,44 113616 
63.0 67.96 114677 117¢78 
64.0 69.60 117.231 
104.0 71.51 119-22 
125.0 73.05 120076 124009 
169.9 73,86 121.58 
200.0 74.23 121294 
259.0 73,02 120.73 126.22 
315.0 70,67 118.38 
400.0 68,75 116047 
500.0 65,20 112091 121623 
1000,0 72,97 120.68 122-68 
1259.0 76.16 .123.88 
1600.0 74,05 121.76 
2000,0 71,13 116.85 126673 
2500.0 72.77 120.48 
3150.0 80,52 128623 
4000.0 79,85 127657 131.30 
5000.0 74.3) 122.03 
6300.0 75.29 123.01 
8600.0 75.79 123-50 127266 
10000,0 72.12 119.83 
12500,0 79.15 126.86 
1600020 66.01 113672 127-82 
20000,0 64,33 112205 
OVERALL (50-1 0KHZ) 87.79 135.50 
OVERALL (20°20KHZ) 66.4) 136012 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331-5251 INLET AND EXHAUST ODUCT CONF I SURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD OAY 


RUN NUMBER 18 KUN 18 POINT A #@ 105 SHP #* 100 PERCENT RPM 6 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT 5.0F Te 


SOURCE HEIGHT 6.42 TOTAL AREA 62780.00SQeFT. 
1/3 OCT.BAND . MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (06) « (08) 
20.0 48,33 93.05 
25.0 55,09 99-61 
31.5 55,71 10042 103.54 
4n.0 58,53 103024 
59,0 61,57 106.28 
63.0 62,84 107.55 11028) 
100.0 67.5% 112.25 
125," 67,43 112214 116.3) 
169.0 68,03 112.74 
209.0 68,12 112.83 
250.0 66,21 119.92 117.02 
315.0 64.91 109263 
400.0 63.01 107-72 
500.0 57,85 102657 112.28 
639.0 58.29 103-0} 
800.0 60.93 105.65 
1259.0 62.49 107221 
1660.0 58.75 103046 
2009,0 57.45 102216 109260 
2500.0 56,63 103635 
3159.0 56.68 101240 
4000,0 §7,38 102.09 107213 
5000.0 53.90 96-61 
630.0 $2,484 97.55 
8000.0 52.64 97.35 102065 
10000.0 55,49 100021 
12500.0 51.11 95.82 
16000.0 45.56 90.28 101-87 
20000.0 44.95 89.67 
OVERALL (50-1 0KHZ) 77.03 121674 
OVERALL (20°20KHZ) 77.17 121.88 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTar 
ENGINE TESTED TPE 331°5-251 INLET AND EXMAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 19 RUN 19 POINT C #@ 677 ©® 100 PERCENT <o7 @@ 0 \ 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. WIC. HEIGHT SeOFTe 
‘ 
SOURCE HEIGHT 620 TOTAL AREA 62832.00SQ0FT. 
1/3 OCT.BAND. MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (08)¢ (08) ] 
| 
20,0 59.66 107.37 | 
25," 61.83 109.5S 
33.5 61.29 109000 11305) | 
40.0 63.29 111.00 
59.0 65.62 113034 
63.0 67.35 11506 116602) | 
. @n,0 69,41 117-12 
100.0 71.75 119.46 
128, 72.60 1273) 123.93 
16,0 73,47 121.18 
200.0 73,74 121045 
315.4 70011 117.83 
400.0 68,31 116.02 { 
500.0 63.91 111.62 120261 
634.0 64,99 112061 mee, 
800.0 68,35 116.06 : 
1000.0 7} .32 119.04 121042 
1250.0 70,16 117.87 ae 
1600.0 66,31 114.03 
2009.0 65,83 113655 120.38 
2500.0 66.93 114.64 
3159.0 64,39 112010 
$000.0 61.21 108.92 
6300.0 59,29 107.00 
8000.0 59,55 107.26 112.58 
10000.0 $8.48 106019 
1?500,0 55,35 103.07 
16000.0 50.48 98619 108,36 
20000.0 67.23 94096 
OVERALL (50=10KHZ) 82.79 130050 
OVERALL (20°20KHZ) 82.93 130.64 
#® RE.»10E°33 WATTS(GASED ON SPL DATA NORMALIZED TO FAA STANDARD Day) — 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST ODUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 23 RUN 23 POINT F @@ 105 SHP #* 60 PERCENT RPM se 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100c0FT. MIC, HEIGHT 5.0FTe 


SOURCE HEIGHT 600 TOTAL AREA 62832.00SQeFT. 
1/73 OCT.BANOD . MEAN SQUARE 1/3 OCTAVE OCTAVE BAND. 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (08)¢ (DB) 
29.0 56.45 98-145 
25.0 52.80 100-51 
31.5 53.50 101.21 104.92 
40.0 56.10 105.8} 
50.0 57,41 105.13 
63," §8.33 106.05 11045 
8.0 56,45 106.17 
100.0 60.17 107.89 
125.9 59.22 106094 111-82 
169.0 56,86 106657 
209.0 59,34 107206 
250.0 58.9) 106.62 111.83 
315.0 62.19 109691 
400.0 59.45 107217 
507.0 54,58 102.29 112.23 
630.0 §1.-3¢ 99.08 
800.0 47.42 95014 
1000.0 49,70 97.41 102.27 ot 
1250.0 50.14 97285 
1609.0 49.75 97247 
2000.0 47.90 95261] 101.85 
2500,0 49.34 97-05 
3159.0 49.97 97.68 
4000.0 53.62 101.54 106-0) 
5000.0 50.74 98246 
6300.0 486,33 96.04 
8000.0 52.52 100024 103034 
10000-0 50247 98018 
12500.0 44.92 92064 
1600.0 43,84 91-55 99.93 
20000.0 40,05 87.77 
OVERALL (501 0KHZ) 70021 117-92 
OVERALL (20°20KHZ) 70.69 116.41 


® RE..10E°13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET E FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-25]1 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED OCATA CORRECTED TO Faa STD DAY 


RUN NUMBER 24 RUN26 POINT G ## 175 SHP ®® 80 PERCENT RPM #@ 
NUMBER OF AICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT 5.0FT. 


SOURCE HEZGHY 620 TaTaL AREA 62832 e00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE * OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (08) (08) 
20.9 50.06 97.77 
25.0 52,66 10037 
20.0 50.06 97.77 
3).5 53.79 101250 104.91 
40.0 58,21 105.92 
54.0 57,92 105.63 
63.0 59.51 107023 111-09 
80.0 59,87 107.58 
100.0 61,35 109207 
128.0 60.51 108.23 13361) 
169.0 60.32 108.03 
200.0 60,56 108.28 
250.0 t0,07 107.78 112,81 
315.0 61.59 109230 
409.0 58,32 106,69 
500.0 55,69 103240 111.87 
630.0 52.19 99.82 
600.0 49,05 96276 
1000.0 51.20 96.91 10345 
1250.0 51.56 _ 99027 
1600.0 51.24 98.95 
2500.0 50.01 97¢73 
3159.0 50.23 97.95 
4000.0 53.75 101647 104.18 
5000.0 50.50 98021 
6300.0 48,57 96229 
8009.0 $3.37 101208 103-75 
10000.0 51,43 99215 
12500.0 45.15 92286 
16000.0 45.00 92¢7)1 10080 
20000.0 40.69 68-40 
OVERALL (50-1 0KHZ) 70.97 118.69 
OVERALL (20°20KHZ) 71239 119010 
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USAF QUIET ENGINE FINAI. DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 3315-251 INLET ANO EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STO DAY 


RUN NUMBER 25 RUN 25 POINT I #@ 105 SHP @@ 79 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 


SOURCE HEIGHT 620 


1/3 OCT. BAND 
CENTER FREQ. 


20.0 
25.0 
31-5 
40.0 
50.0 
62.0 
80.0 
109.0 
125.0 
160.0 
200-0 
250.0 
31520 
400.0 
500.0 
630.0 
800.0 
1000.0 
1250.0 
1600.0 
2000.0 
2500.0 
3150.0 
4000.0 
5000.0 
6300.0 
8000.0 
10000.0 
1250020 
16000.0 
20000.0 


OVERALL (50-1 0KHZ) 
OVERALL (20-20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


51.57 
52.39 
52.2) 
56.45 
57.25 
56.23 
56.26 
58,37 
57.93 
56.94 
57.68 
56.86 
56.25 
56.90 
61,8) 
51.05 
47.97 
48.50 
48.11 
47,80 
46.39 
47.47 
47.30 
49.45 
48.53 
47.02 
52.61 
46,89 
42.49 
43.16 
39.54 


68.96 
69.48 


62832.00SQFT. 


MICROPHONE RADIUS 100.0FT. 


1/3 OCTAVE 


POWER LEVEL 


(0B) @ 


©9229 
100010 
99.93 
104017 
104296 
103294 
103-96 
106-08 
105.64 
104.65 
105240 
104.57 
105-97 
1046) 
10952 
98.77 
95269 
96022 
95.83 
95-51 
94011 
95.19 
95.02 
97216 
96024 
96073 
100-32 
9426) 
90220 
90.87 
87226 


116069 
117220 


MIC. HEIGHT S.OFT. 


OCTAVE BAND 
(08) 


104256 


109615 


110.10 


109.66 


111.99 


101.88 


99.98 


100.67 


102.54 


97013 


#® RE..10E~13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 33)°S5=25] INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMBER 26 RUN 26 POINT A @@ 105 SHP ##100 PERCENT #0M ¢@ 
NUMBER OF MICROPHONES 12 ‘SICROPHONE RADIUS 10000FT. MIC. HEIGHT SOF Te 


SOURCE HEIGHT 620 TOTAL AREA 62832. I0SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (08) # (08) 
20.0 48,74 96246 
25-0 60.20 107.91 
31-5 55.85 103-56 109049 
40.0 59.20 106.92 
50.0 61.50 109-22 
63.0 63,10 11008} 114.03 
80.0 65.45 113-20 
100.0 68,37 116209 
125.0 68.21 115.92 120.03 
160.0 68.42 116014 
200.0 69,03 116.75 
250.0 67,35 115.06 120.81 
315.0 66.07 113-78 
400.0 64,39 112.11 
500.0 59.71 107.43 116.89 
630.0 59.34 107205 
800.0 60.76 106.47 
1000.0 63.19 110691 113-88 
1250.0 62.80 . 31065) 
1609.0 60.21 107.93 
2000.0 57.16 104287 113012 
2500.0 58.97 106.59 
3150.0 56.79 104250 
4000.0 57.52 105024 110634 
5000.0 54.36 102-07 
6300.0 52.82 10053 
6000.0 52.72 100.44 105.85 
10000.0 56.69 104240 
12500.0 51.62 99234 
16000.0 486.20 95.92 106203 
26000.0 49.01 96.72 
OVERALL (50-1 0KHZ) 77.72 12543 
OVERALL (20-20KH2Z) 77,91 125062 
® REee 10E°13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331-5251 INLET ANDO EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 27 RUN 27 POINT C &*® 677 SHP #® 100 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT,. MIC. HEIGHT 5S.O0FT,. 


SOURCE HEIGHT 620 TOTAL AREA 62832.00SQeFT. 
1/3 OCT,BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (Da)@ (08) 
20.0 50.70 9804) 
25.0 59.96 10767 
31.5 58.9) 106062 110047 
49.0 63.15 110.87 
59.0 65.22 112294 
62.0 67.47 1315218 118.12 
80,0 69.64 11736 
125.0 72.90 1206) 124036 
160.0 72.67 12139 
200.0 14.42 122013 
259.0 73.3) 121.03 126.9) 
315-9 70.67 116.38 
400.0 69.09 116280 
500.0 65.32 113-04 121.37 
630.0 64,64 132.35 
800.0 67.92 115.63 
1000,0 71.05 118.77 121.1 
1259.0 70.79 118.50 
1600.0 67.9) 115263 
2000.0 64,9) 3112263 120299 
2500.0 67.34 115.05 
3150.0 64.05 111.77 
4000.0 63.77 111649 117.86 
5000.0 61.47 109.18 
$300.0 59.37 107.08 
8000.0 56.87 10653 112253 
10000.0 57.79 105-51 
12500.0 54.6) 102-32 
16000.0 50.58 98.30 107.74 
20000.0 46,90 94.62 
OVERALL (50-1 0KHZ) 83.18 130-89 
OVERALL (20-20KHZ) 63.27 130-98 


# RE..10E"13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD Day) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 3315-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 28 RUN 28 POINT G #@ 175 SHP ## 80 PERCENT RPM oe 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. MIC. HEIGHT 5S,OFT. 


SOURCE HEIGHT 6.0 TOTAL AREA 62832.,00SQeFT. 
1/3 OCT,BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS.» POWER LEVEL 
LEVEL (Da) * (DB) 
2.0 50.6] 98232 
25.0 52.2) 9993 
31.5 53,38 101610 104070 
40,0 60,61 108633 
50.0 58.22 10593 
63-0 59.97 10769 112020 
89.0 59.60 107031 
100.0 60,82 108054 
12560 59.96 107067 112064 
160.0 60.12 107.84 
200.0 60.55 108.27 
25020 59.646 107035 112660 
315.0 63.07 11079 
400.0 59.20 106091 
500.0 55.22 102693 112076 
63000 51.8) 9953 
800.0 50.76 98047 
ae 1000.0 52.51 100023 104024 
af 1259.0 52.08 99079 
160000 50.48 98019 
2000.0 48,69 96240 103012 
2500.0 50.11 97.83 
' 3150.0 50.91 9862 
| 4000.0 55.06 102.78 105209 
5000.0 50.70 98041 
[ 6300.0 49.30 97002 
8000.0 54.11 10183 104036 
| 10000.0 51.58 99029 
, 12500.0 45.49 9302) 
é 1600020 45012 92084 100097 
20000.0 41.30 89201 
: OVERALL (501 0KHZ) 71.14 118085 
f OVERALL (20-20KHZ) 71.68 11939 
© REse10E"13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST OUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER 29 RUN 29 POINT F ## 105 SHP @@ 80 PERCENT RPM #@ 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT S.OFT. 


SOURCE HEIGHT 620 TOTAL AREA 62832.00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE Oc” : BAND 
CENTER FREQe SOUND PRESS. POWER LEVEL 
LEVEL (08) (08) 
20.0 50.89 98.60 
25.0 52.73 190244 
3}.5 53.28 169299 104.90 
40.0 58.95 106.67 
50-0 57.19 10429] 
63.0 59.16 106.87 111-0) 
89.0 58.35 106206 
100.0 59.65 107.37 
125,09 58,88 106.60 11148 
160.0 59.08 106-80 
200.0 60,09 107.80 
250.0 58.80 106-52 111284 
315.0 62,76 11048 
400.0 59.70 107242 
500.0 54,32 102.03 112262 
630.0 51.05 98.77 
800.0 46,86 96.57 
1000.0 51.18 96.90 102.97 
1250.0 51.01 96.72 
1600.0 49.67 97238 
2000.0 48.2) 95.92 102-26 
2500.0 49,89 97.61 
3150.0 50.59 96.30 
4000.0 55.25 102.97 105210 
5000.0 50.49 96.21 
6300.0 49,36 97207 
8000.0 53,69 101.40 104.07 
10000.0 50.96 98.69 
12500.0 45.26 92.97 
16000.0 44,34 92.05 1004) 
20000.0 53.67 101.39 
OVERALL (50°10KHZ) 70047 118218 
OVERALL (20°20KHZ) 71.05 116.76 


® REeel0E°13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMABER 30 RUN3N POINT I ## 105 SHP ## 70 PERCENT RPM #@ 


NUMBER OF MICROPHONES. 12 


SOURCE HEIGHT 620 


1/3 OCT.BAND 
CENTER FREQ, 


29.0 
2560 
31.5 
40.0 
59,0 
63.0 
80.0 
100.4 
125.9 
"169.0 
200.0 
259.0 
315.0 
400.9 
509.0 
630.0 
ann,o 
1009.0 
1259.0 
1609.90 
2009.0 
250920 
315920 
4000.0 
5000.0 
630029 
8000.0 
10000.0 
1250.0 
16000.0 
20000.0 


OVERALL (50-1 0KHZ) 
OVERALL (20°20KHZ) 


TOTAL AREA 62832.00SNeFT,. 
MEAN SQUARE 1/3 OCTAVE 
SOUND PRESS, POWER LEVEL 

LEVEL (08)* 
51.79 99-41 
52.29 100.00 
52,66 190.37 
56,61 194.33 
57,00 106.7) 
56,39 194.01 
55.3) 103.03 
57.52 195.24 
57,6 194.76 
56.32 194.04 
57,62 195.33 
54,6) 194,32 
60,59 1%e@e2) 
57.78 195.49 
63,57 111-28 
51.23 96294 
49.31 97202 
48,84 96256 
47.55 95.27 
46.35 94206 
47.59 95-31 
48.07 95.278 
50.00 97-71 
48.35 96204 
47.42 95014 
51.61 99233 
46.14 93.85 
41.37 89.09 
41.55 89.26 
36.79 84.51 
69.44 117-16 
69.91 117.62 


MICROPHONE RADIUS 100.0FT. 


MIC. HEIGHT 5.0FT. 


OCTAVE BAND 


(D8) 


104.72 


109.13 


10902) 


109.37 


113.73 


102232 


100.18 


101.17 


102.00 


96011 


® REe.10E*13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD ODay) 
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USAF QUIET ENGIc FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTEU TPE 331°5-25) INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fada STO DAY 


RUN NUMBER 31] RUN 31 POINT A@® 105 SHE #@ 100 PERCENT RPM &@ 


8,0FT. 


NUMBER OF MICROPHONES 12 MICROPHONE RADIU’s 39.0FT. MIC, HEIGHT 
SOURCE HEIGHT 6.20 TOTAL AREA 62522 .00SNeFT. 
1/3 OCT .BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (08)¢ 7) 
29.0 48.42 96014 
25.0 55,36 103.07 
31.5 55.18 102.8° 106042 
4n.0 58.2 105-73 
50.0 59,53 107.25 
63.9 61.99 199252 11260 
109.0 67,12 114.84 
125.0 66,70 114641 118.78 
164.0 67.25 114.97 
209.0 68.31 116-03 
250.0 66,16 113.88 119-62 
315.0 64,34 112296 
400.0 62,6A 110.39 
509.0 57,86 105.55 114.865 
639.0 57.56 195.27 
800.0 59,51 107.23 
1900,0 61,80 109.5) 112245 
1250.0 61,33 109.05 
1609.0 56,48 106019 
2000.0 55,22 12.93 111.25] 
2509.0 57.61 105.32 
3159.0 55,46 103.18 
4000.0 57.07 104.78 109.229 
5000.0 53,30 101.01 
6300.9 50.57 98229 
6000.0 50.20 97-92 104.07 
10000.90 54,01 101.72 
12500,.0 49,64 97.35 
16000.0 44,79 92.50 103644 
20000.0 44,48 92220 
OVERALL ($01 OKHZ) 76.45 l2ee16 
OVERALL (20-20KHZ) 76,59 124.231 


® REe.10E=13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD Day) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 33)"5°251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 32 RUN 32 POINT C #* 677 SHP ## 1/0 PERCENT RPM #@ 


NUMBER OF MICROPHONES - 12 


SOURCE HEIGHT 640 


1/3 OCT. BAND 
CENTER FREQe 


2n.n 
25.0 
31.5 
4.0 
50.0 
63.0 
89.0 
100,09 
125.9 
°169,0 
200.0 
259.0 
315.0 
400.0 
500.0 
630,06 
800.0 
1000.0 
1259.9 
1690,0 
2009.0 
25002N 
3159-0 
4000-0 
5000.0 
630020 
8000.0 
10000.0 
1250420 
16000+0 
2000020 


OVERALL (50-1 0KHZ) 
OVERALL (20°20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 
LEVEL 


51,64 
59,08 
58,19 
61.53 
63,99 
66,2" 
68,46 
72,12 
71,87 
72,50 
73,34 
72,26 
69.35 
67,57 
63,40 
63,00 
66.98 
69.79 
A9,2?7 
66,17 
63.16 
65.75 
62.92 
63.29 
60.95 
57.57 
56,55 
56.76 
54.3£ 
49.8% 
46,29 


82.04 
82.13 


hei 


MICROPHONE RADIUS 100-0FT. 


32e00SQeFT. 


1/3 OCTAVE 
POWER LEVEL 
(08) * 


99.35 
196.89 
105.82 
199225 
11126) 
113.92 
116.18 
119283 
119059 
120.22 
121206 
119298 
117097 
115.28 
111.12 
119-7) 
1146.70 
117.250 
11698 
113.89 
119.87 
11347 
11963 
11091 
198+66 
10528 
104026 
104.47 
102007 

97-55 

94202 


12907: 
129284 


MIC. HEIGHT 5.0FT. 


OCTAVE BAND 


(08) 


109.76 


116677 


123-59 


125621 


119.89 


119.89 


119-38 


11664 


111-27 


10697 


® RE..10E°13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING 
ENGINE TESTED TPE 331"5-251 ‘NLET AND EXHAUST 
POWER LEVELS BASED ON MEASURED DATA CORRECTED 


RUN NUMBER 33 


NUMBER OF MICRO? HONES 
SOURCE HEIGHT 620 


1/3 OCT.BAND 
CENTER FREQ. 


2920 
2560 
31.5 
49.0 
50.0 
63.0 
60,0 
109.0 
126.9 
169.0 
209.0 
250.0 
315.0 
409.0 
500.0 
630.0 
800.0 
1000.0 
1250.0 
1600.0 
2009.0 
2509.0 
3159.0 
4000.0 
5000.0 
6300.0 
8009.0 
10000,0 
12500,0 
16000.0 
20000,0 


OVERALL (501 0KRZ) 
OVERALL (20°20KHZ) 


12. MICROPHONE RADIUS 100.0FT. 
TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 


LEVEL 


49,76 
52.11 
“31! 
36.43 
56,65 
58.30 
58,01 
39,64 
58.29 
59,56 
59.79 
58,24 
61,82 
58.83 
53,73 
51.54 
49.19 
50,69 
49.74 
48,03 
47,46 * 
48,46 
69,07 
54,01 
49.13 
51.23 
51,55 
46,54 
42,28 
40.63 
36,94 


69.91 
70.31 


RUN 33 POINT F #@ 105 SHP ## 80 PERCENT RPM 


62832 .00SQ.FT. 


1/3 OCTAVE: 


POWER LEVEL 


(08) 


97047 
99.682 
190-62 
104.15 
104636 
106-02 
105.72 
107.35 
106.01 
107-27 
107.50 
195.95 
109.53 
296055 
101244 
99-26 
94-91 
98240 
97-45 
95.75 
95.18 
96017 
96279 
191.72 
96.85 
98.94 
99.27 
96.26 
99.00 
88.34 
84.65 


117262 
118.02 


AT SANTAN 


TO Faa STO DAY 


NUCT CONFIGURATIONS 


MIC. HEIGAT S.0FTe 


OCTAVE BAND 


(0B) 


104.35 


109-70 


111219 


111673 


111273 


103206 


101.0} 


103-76 


103225 


97671 


® REee10E°13 WATTS(AASED ON SPL DATA NORMALIZED TO FAA STANDARD OaY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=28] INLET AND EXHAUST DUCT CuNFIGURATIONS 
POWER LEVELS BASED ON MEAS!IIRED NATA CORRECTED TO Fad STD 041 


RUN NUMBER 34 RUN 24 POINT? G #8 175 SHP @# 89 PERCENT RPM ee 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT,. MIC, HEIGHT 5.0F Te 


SOURCE HEIGHT 6.20 TC TAL AREA 62832 -00SNeFT. 
173 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCSAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (DR) @ (08) 
20.0 51,92 99.63 
25.9 54.05 101.76 
31.5 55.43 107.14 106.5) 
4n.0 © 59,3) 107.02 
59.0 59,48 107219 
63.0 61,57 109.29 112e73 
89.0 61.91 109262 
100.0 63,19 119.90 
125.9 61,76 119.48 114.82 
169,90 62,08 199.79 
200.0 62,69 119.40 
259.0 61,2" 198.99 114.54 
315.0 63.1) 119.83 
400.0 59,84 197256 
500.0 56,2) 103-92 113.07 
630.0 54,24 101.95 
800.0 53.74 191245 
1009.0 55.21 102.293 106692 
1259.0 53.20 190292 
1600.0 50.37 92208 
2000.0 49.87 97.58 103.89 
2500.0 50.27 97299 
3159.0 51.22 98093 
4000.0 53,49 W112 104.32 
5000.n 49.97 97268 
6300.9 47.38 95210 
8n09.n 51.39 99210 102.236 
10009.0 49.40 97012 
1250.0 43.27 90099 
16000.0 41-58 89229 94.6] 
20009.N 36.95 84266 
OVERALL (5021 0KHZ) 72.50 12ne22 
OVERALL (20°20KHZ) 72,89 120260 


® RE. 1NE=“13 WATTS(RASED ON SPL DaTA NORMALIZED TO FAA STANDARD Day) 
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USAF QUIET ENCINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331-5-25) INLET AND EXHAUST OQUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER 35 RUN 35 ‘ JINT IT #@ 105 SHP @@ Tn PERCENT RM ee 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. MIC. HEIGHT 5,0FT. 


SOURCE HEIGHT 62¢0 TOTAL AREA 62832.00SQFT. 
NS 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (0A) @ (08) 
20.0 54,15 101.87 
25,0 54,28 101.99 
31.5 54,39 102.10 106076 
4.0 57,67 105-58 
5.0 58.06 105077 
63.0 57.3) 195.03 110026 
8.0 57,33 105.05 
109.0 60,10 107-81 
125.0 58.46 106017 111.27 
169.0 58.06 105.77 
200,09 59.44 107.15 
259.9 58,5) 106.22 111019 
315.0 61,00 108.71 
409.0 58,27 105.98 
509.0 62.67 119.38 113.48 
630.0 51.71 99.43 
800.0 49,79 97.50 
1009.0 51,3) 99.03 103.50 
1259.6 49,85 97.56 
1690.0 48,04 95.75 
2009.0 47,25 94.96 101.00 
2500.0 47,4) 95.12 
3150.0 48,11 95.83 
4000.0 49.73 97244 101601 
$000.0 47,37 95.08 
6300.0 45.34 93.05 
1060.0 44,65 92.37 
12500.0 39,86 87.57 
16000.0 39,39 87.19 94.49 
20000.0 34,73 82244 
OVERALL (50-1 0KHZ) 7002) 117293 
OVERALL (20-20KHZ) 70.77 116.48 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST NUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STO DAY 


RUN NUMBER 36 RUN 36 POINT A @# 105 SHP #* 100 PERCENT RPM 6@ 


NUMBER OF MICROPHONES 12 


SONURCE HEIGHT 6.0 TOTAL AREA 


1/3 OCT.BAND 
CENTER FREQ. 
LEV 


20.0 
25.0 
31.5 
ann 
59.0 
63-0 
80,0 
109.0 
125.9 

- 16020 
209.0 
25,0 
315.0 
409.0 
509.0 
634.0 
809.0 
1009.0 
1250.0 
1609.0 
2000.0 
2509.0 
315920 
4000.0 
5000.6 
6300.0 
8000-0 
10004-0 
1250.20 
16000e0 
20000.0 


OVERALL (50-1 0KHZ) 
OVERAL!. (20°20KHZ) 


MICROPHONE RADIUS 100-0FT. 


MEAN SQUARE 
SOUND PRESS, 


EL 


48,85 
58,82 
57.14 
59,95 
62,08 
63.946 
66,58 
69,02 
69,09 
69,63 
70.40 
68.18 
66,55 
64,45 
59.43 
61,00 
63.07 
64,78 
63,52 
59.69 
58.59 
59,46 
57.36 
57.26 
54.81 
51.60 
51.02 
52.41 
50.33 
47.86 
48,78 


78.63 
78,78 


62832.00SQFT. 


1/3 OCTAVE 
POWER LEVEL 
(09) 


96.57 
116.54 
194.86 
107-66 
109.79 
11165 
114,29 
116073 
116.89 
117654 
llaell 
115.89 
114.27 
112216 
107.14 
198-71 
119.79 
11249 
111-24 
107240 
106230 
107.16 
105-08 
104297 
102-53 

99-3} 

98.73 
100-12 

9A 04 

95.58 

96047 


126034 
126-50 


MIC. HEIGHT 5.0FT. 


OCTAVE BAND 


(08) 


109.04 
114-77 
120086 
122005 
116.86 
115070 
113663 
119063 
105-30 


103-07 


® RE..10E913 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USaF QUTET ENGINE FINAL DEMONSTRATION TESTING aT SANTAN 
ENGINE TESTED TPE 331°5@251 INLET AND EXHAUST DUCT CONF IGURAT!.ONS 
POWER LEVELS BASEN ON MEASURED DATA CORRECTED TO Faa STD OAY 


RUN NUMBER 37 RUN 37 POINT C ®* 677 SHP ## 100 PERCENT RPM o# 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC, HEIGHT 5.0FT. 


SOURCE HEIGHT 6.60 TOTAL AREA 62832 .00S20FT,. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (0B) (0B} 
20.0 52,35 100-07 
25.0 60.75 10847 
31.5 60,07 107679 111648 
40.0 63.53 11125 
51.0 65.78 113049 
80.0 70-236 118.08 
199.9 72.99 12070 
125.9 73,58 121.230 12500) 
164.0 74,35 122206 
200.9 75.32 123204 
25.0 74.0) 121.73 127208 
31520 71.17 118089 
40920 69.16 116687 
500.0 65,13 112.84 121262 
630.0 66.96 114.68 
900.0 70,21 117.92 
1000.0 72,42 120213 122089 
1259.0 71.20 118692 
1609.0 67.7" 11504) 
2500.0 67.80 135251 
3159.0 65,40 113012 
400000 64,87 112.58 118.70 
5000.0 62,90 110.62 
6300.0 59.29 107.04 
8000.( 57,89 105.6) 113,305 
10000.0 56,39 104.10 
12509.0 54.69 102240 
6000.0 50.19 97-91 106-93 
0000.0 66.15 93.86 
OVERALL (80-1 0KHZ) 83.98 131266 
OVERALL (20-20KHZ) 84.04 131.75 


@ Re ..1NE“13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANOARD OaY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER 38 RUN 38 POINT F @# 105 SHP #* B89 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. 


SOURCE HEIGHT 6.0 


1/3 OCT, BAND 
CENTER FREQ. 


29.0 
25.0 
31.5 
49.0 
59,0 
63," 
8n.0 
109.0 
125.9 

" 169,0 
20n,.0 
259.0 
315, 
409.0 
500.9 
639.0 
R00.0 
1900.90 
125.0 
1609.0 
2009.0 
2500.0 
3159.0 
4000.0 
5000.0 
6300.0 
80040 
1000.6 
1250.0 
16000.0 
2000020 


OVERALL (5021 0KHZ) 
OVERALL (20-20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 
LEVEL 


53.11 
54.68 
55.24 
58,5n 
58,85 
60,06 
60,39 
61,52 
60.76 
62.27 
62.53 
60.71 
64,49 
61.31 
55.48 
52.76 
51,89 
53.3) 
52.12 
50.45 
49.19 
50.12 
49.80 
52,84 
49.47 
46.85 
50.48 
469.05 
63.70 
41.56 
38.)8 


72012 
72.5? 


62832.00S0.FT,. 


1/3 OCTAVE 


POWER LEVEL 


(0A) @ 


190.83 
102.40 
102.95 
106.22 
196.56 
107.78 
13R.10 
1°99.26 
198.47 
199.98 
11.26 
198.42 
112.20 
109.03 
193.19 
190.47 
99260 
191.03 
99283 
9RelT 
96091 
97-83 
97651 
100-55 
97219 
94-57 
9A019 
94-77 
9142 
89228 
AS .89 


119.83 
129.24 


MIC, HEIGHT 5S.O0FT. 


OCTAVE BAND 


(08) 


106.92 


111.68 


113.49 


114.39 


114.26 


105.18 


103-26 


103.63 


10167 


96.44 


@ RE..10E213 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USaF QUIET ENGINE FINAL DEMONSTRATYON TESTING aT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMAER 39 RUN 29 POINT G &# 1765 SHP #@ AN PERCENT RPM oo 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. MIC, HEIGHT 5,0FT. 


SNURCE HEIGHT 6.6 TOTAL AREA 62780.00SQFT,. 
173 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (0R)@ (DB) 
20.0 53.12 97.84 
25.9 54.26 98.96 
31.5 55.88 199.59 104.05 
40.9 59.29 104.00 
50.0 59.73 104044 
63.0 61,18 105-90 109.63 
80.0 61.62 106633 
109.0 62.79 107.51 
125.0 61,66 106.37 111.54 
169.0 62,56 107.28 
315.0 64,20 198.9) 
600.0 60.16 104.88 
500.0 56.45 101.17 110.85 
639.0 54,17 98.89 
800.0 54,11 98.82 
1000.0 55,45 100017 10401) 
1259.0 53.54 98026 
1600.0 5).38 ——- 96.09 
2000.0 50,59 95.21 101.49 
2500.0 50.55 95.27 
3150.0 50.90 95.62 
4000.0 £3.27 97.98 101.26 
3000.0 49,51 94.23 
6300.0 47.29 92.01 
6000.0 50.95 95.66 98.99 
1000.0 50,32 95.03 
12500.0 42.70 87.41 
16000.0 39,85 84.57 96.05 
20000.0 35.17 79.89 
OVERALL (50-1 0KHZ) 72.69 117040 
OVERALL (20©20KHZ) 73,0A 117279 


® REoe1NE“13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD Day: 
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USAF QUITET ENGINE FINAL DEMONSTRATION TESTING at SANTAN 
ENGINE TESTED TPE 331°5°25] INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED NATA CORRECTED TO Fad STO OAY 


RUN NUMBER 40 RUN 40 POINT I ## 105 SHP #* 70 PERCENT RPM eo 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT 5S.0F Te 


SOURCE HEIGHT 620 TOTAL AREA 62832 -00S8S90FT. 
1/73 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (O04) @ (08) 
20.0 52.77 199,48 
25-0 §3.37 101.09 
31.5 54.61 10232 106.14 
4.0 58.,2n 105.9] 
59.0 58.06 105.78 
63.0 56.94 104-65 119625 
80.0 57.47 105.19 
109.0 59,4 104.75 
125.9 58.21 105.92 110.77 
' 169,90 58.64 116.36 
209.0 59.56 197228 
25%e0 57,82 105.53 111.22 
315.9 61.37 109-09 
400.0 58.39 1062010 
599.0 62.95 119266 113.77 
639.0 51.9) 99-62 
800.0 50.26 97-97 
1000.0 §1.57 99-29 103.79 
1609.90 47.89 95260 
2000-0 46,69 94232 100.87 
2500.20 46,A6 94258 
315%20 46.96 94265 
4000-0 48.34 96005 99292 
5900-0 46-42 94013 
6300.0 44.57 92029 
8000-0 48.73 96044 99239 
1000920 44.36 92207 
1250020 39.47 87-18 
160000 39.3) 87-02 9402) 
20009.0 35,4f 83020 
OVERALL (50-1 0KHZ) 7016 117-88 
OVERALI. (20°20KHZ) 70.70 1148-42 


® REL.10E°13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331-5251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUM NUMBER 4@ RUN 44 POINT A @@ 105 SHP #*# 100 PERCENT RPM ee 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT,. MIC, HEIGHT 5,0FT. 


SOURCE WEIGH) 620 TOTAL AREA 62832.00SQ0FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (0A) (08) 
24.0 48,82 96-53 
31.5 56.46 104017 108.22 
4n.a 59.42 107.13 
59.0 69.11 107.82 
63.0 61.52 109.23 11292 
Aan.o0 63.35 111206 
100.9 65,4P. 113.19 
125.9 65.01 112.73 117.19 
169.0 64,19 111-91 
209.0 64,82 11253 
259.9 63,93 111665 116.82 
315.0 63,80 111.52 
409.0 61,26 108.98 
500.0 56,56 194.27 113.94 
63.0 §5.93 103-65 
800.0 54.04 101.75 
1000.0 53,83 101.55 107.19 
1259.0 55.20 192-91 
1609.0 §5.18 102-90 
2000.0 51,81 99.53 10628] 
2599.0 51,08 98260 
3159.0 52.96 100.67 
4009.0 55.11 102.82 105.84 
5000.0 51.62 99.34 
6300.0 46.91 96.63 
8009.0 49.79 97-51 102.75 
10000.0 53,564 101-27 
12500,.0 52.30 100.01 
16000.0 52,57 100-28 105.33 
20000.0 54,85 102.56 
OVERALL (50° 10KHZ) 74.24 121295 
OVERALL (20-20KHZ) 74,65 122.37 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=-25] INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER 45 RUN 45 POINT C #@ 677 SHP ## 100 PERCENT RPM @@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT,. MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 620 TCTAL AREA 62832 .00SNeFT. 
173 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (Da) (08) 
2n.0 5),99 99.7) 
25.0 60.16 197.87 
31.5 59.97 107,68 lll.11 
4n.0 63.34 111.206 
59.0 65.05 112.76 
63." 66.95 114-67 117.85 
an.o0 69,62 117234 
109.0 71.49 119-20 
125.0 71.40 119211 123.40 
209, 71247 119.19 
25%.0 70,10 117.81 123.56 
315.9 68,18 115.89 
ann. 66.77 114.48 
509.0 63,97 119.79 118097 
639.9 60.28 108.00 
ann.o 59.01 106072 
1009.9 61.94 109265 113.06 
1259.0 63.06 . 119678 
1609.0 63.30 111202 
2000-0 58.78 106049 114263 
2500.20 57.28 105-00 
3159.9 58.59 19630 
4000-0 57.71 105042 110¢38 
5000.0 56.12 103-83 
6300.0 52.39 100610 
8000.0 50.97 98268 106621 
1000.0 51.79 99-50 
1250020 49.95 9767 
16000.0 45.89 93.60 102.32 
20000.0 42,34 90-06 
OVERALL (50-1 0KHZ) 80.34 128.05 
OVERALL (20-20KHZ) 80.51 128.23 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING al SANTAN 
ENGINE TESTED TPE 331-5-251 INLET AND EXHAUST ODUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STO DAY 


RUN NUMBER 46 RUN 46 POINT F @®# 105 SHP #@ 80 PERCENT RPM oo 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100c0F To MIC. MEIGHT 5.0FT. 


SOURCE HEIGHT 620 TOTAL AREA 62832 .00SQeFT,. 
1/73 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (Da)® (0B) 
2n.0 §2.13 99.84 
25.0 54.40 102012 
31.5 53,93 101264 106.08 
49. 57.94 105-65 
59.0 56.2 193.74 
63.0 56.38 194210 109.35 
80.0 56.64 194035 
109.9 59.73 107044 
128.9 59.60 107031 131235 
169.0 60.00 107.71 
200.0 59.29 107-00 
250, 57.77 105.49 111.60 
315.9 62.30 110.02 
409.0 58,57 196.28 
§00.0 52,92 190.63 111.89 
630.0 49.28 96.99 
800.0 46,74 94245 
1000.0 47,53 95.25 10047 
1259.0 47.33 95-6 
1609.9 47,64 93.36 
2009.0 46.84 94.55 99077 
2500.0 47.29 95.00 
3159.0 49.25 96.96 
5009.0 51.15 96-86 
6309.0 47.19 94.90 
8000.0 50.42 98.13 102.38 
10009.0 48,06 95.78 
12500.0 44,56 92.28 
16000.0 43.25 9296 98.27 
20000.0 42.57 90029 
OVERALL (§1—10KHZ) 69.69 11724) 
OVERALL (20-20KHZ) 70.29 11820) 
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USAF QUIET ENGINE FINAL DEMONS/RATION TESTING AT SANTAN 


ENGINE TESTED TPE 331-5251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER 1LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STO DAY 


RUN NUMBER 47 RUN 47 POINT G6 @® 175 SHP ®# 8 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT,. 


SOURCE HEIGHT 6.0 


1/3 OCT.BAND 
CENTER FREQ. 


29.0 
25,9 
31.5 
ane 
59.0 
63.90 
89.0 
10.0 
125.0 
164.0 
209.0 
250.0 
31520 
409.0 
500.0 
639.0 
809.0 
1000-0 
1259.0 
1600.0 
2000.90 
2509.0 
3159. 
4000.0 
§000-0 
630020 
8000.0 
1000020 
1250.0 
1600020 
20000.0 


OVERALL (50-1 0KHZ) 
OVERALL (20=20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


54.13 
55.84 
56,48 
60.35 
58.79 
59,0A 
59.63 
62.72 
62,62 
62,57 
61.87 
60,07 
64.27 
60.47 
56,91 
52,46 
50,35 
50.29 
50,06 
50.52 
48,70 
49.35 
59.97 
55.97 
$2.15 
48.65 
$2.38 
49.98 
44.31 
43.17 
39.59 


72.18 
72.73 


62832.00SQFT. 


1/3 OCTAVE 


POWER LEVEL 


(0A) @ 


191.84 
193-55 
104.206 
198.06 
196.51 
106079 
107234 
119244 
119.34 
119.29 
199.59 
197.78 
111-98 
19R8.19 
193.72 
10017 
98.06 
98-00 
97.78 
98.23 
96.4) 
97-06 
9.68 
193-68 
99246 
96036 
100210 
97069 
92203 
9n0AD 
87.30 


119.99 
120045 


MIC. HEIGHT S.O0FT. 


OCTAVE BAND 
(08) 


108.08 


111695 


114.36 


114.) 


113-93 


103664 


102.31 


10554 


103484 


99439 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 466 RUN 48 POINT I ## 105 SHP #@ 70 PERCENT RPM ee 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 10000FT. MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 620 TOTAL AREA 62832 .00SQFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (08) (08) 
29.0 53.52 101623 
25.9 55.65 103.37 
31.5 55.08 102.80 107.33 
40.0 57.42 105.13 
59.0 57.59 105230 
63.0 57.07 104.79 109.85 
an.0 $7.25 104.96 
100.0 40.66 106.38 
125.0 (1.01 108.72 112.42 
169.0 (0.03 107.74 
200.0 5°. o9 107240 
2520 57.44 105.15 111268 
315.0 61,54 109.25 
400.0 58.68 10639 
500.0 62.98 110269 113.69 
634.0 52,35 100.06 
800.0 48,8) 96.52 
1000.0 49,33 97.04 102.94 
1250.0 48,14 95.85 
1600.0 48,04 95.76 
2000.0 47,51 98,22 100.39 
2500.0 48,08 95.80 
3159.0 48.05 95.77 
4000.0 51.31 99.02 101.92 
5000.0 50.29 98.00 
6300.0 46,32 94.03 
800020 50.12 97.83 101.74 
10000.0 45.16 92.88 
12500.0 41,68 69.40 
160006.0 41.77 89.48 9568 
20000.0 39.94 87.66 
OVERALL (50-1 0KHZ) 70270 116.41 
OVERALL (20°20KHZ) 71.22 116.94 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fada STO DAY 


RUN NUMBER 469 RUN 49 POINT A ## 105 SHP #*# 100 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. 


SOURCE HEIGHT €.0 


1/3 OCT.BAND 
CENTER FREQ. 


29.0 
25.9 
31.5 
4n,n 
63.0 
89,0 
199,0 
125.9 
169.0 
200.9 
250, 
315.9 
409.0 
500.0 
634.0 
809.0 
1000.0 
1259.0 
1609.0 
2000.0 
2590.0 
3159.0 
4009.0 
5000.0 
6309.0 
8009.0 
1000.0 
12509.0 
16000.0 
20000.0 


OVERALL (50°10KHZ) 
OVERALL (20-20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 
LEVEL 


48,33 
57,44 
55.99 
59.51 
60.4) 
61.82 
63,89 
66.46 
66,09 
66.46 
66,78 
65.25 
63.27 
60.78 
56.45 
57,55 
55.61 
55.6) 
56,84 
56.02 
51,54 
50,64 
51.75 
52,29 
49.76 
47.12 
47.33 
51.89 
49,80 
46,9} 
42.77 


75217 
75,44 


62832.-00S9FT. 


1/3 OCTAVE 


POWER LEVEL 


(DR) * 


96.05 
195.15 
193.71 
197.23 
108.13 
1°9.54 
111.60 
114.18 
113.71 
114.17 
114.49 
112097 
119.99 
108.50 
1046.17 
195.26 
193232 
103.32 
194256 
193273 

99.26 

98.35 

99047 
100.01 

97047 

94-83 

95.95 

99260 

97-51 

94262 

9248 


122.88 
123015 


MIC. HEIGHT 5,0FT. 


OCTAVE BAND 


(08) 


107.680 


113.17 


118.07 


118279 


11347 


108284 


10782 


104.10 


100.73 


102.47 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°S-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STD DAY 


RUN NUMBER §0 RUN 50 POINT C #@ 677 SHP #@ 100 PERCENT RPM ee 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 6.20 TOTAL AREA 62832.00SQeFT. 
1/3 OCT. BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (08) « (DB) 
2n.0 51.93 99.64 
25." 58,8" 106251 
31.5 59,66 107238 11036 
49.0 63.25 119.97 
54.0 65.4) 113212 
63.0 66,96 114667 117-95 
gn," 69.46 117.18 
109.0 71.8) 119-52 
125.9 72.32 120204 123.85 
16° 9 73,99 12.81 
209.0 73,47 121.18 
254.9 72,44 120.15 125.50 
315.9 71,32 119.94 
409,90 69.42 117214 
509.0 66,05 113.77 121-92 
63.0 62,36 119.08 
A04.0 61.11 108.82 
1000.0 65,44 113215 115-85 
1259.0 66,73 114644 
1609.0 66,88 114.60 
2n00,0 62,3) 119.02 116.24 
2509.0 59.11 196.82 
3159.0 61.97 198.79 
4009.0 58.17 105.88 112.11 
500N.0 58,65 106.37 
630.0 54,45 102.58 
8000.0 53,69 101.41 108.77 
10004,0 53.13 100.84 
12509,0 50,46 98.18 
16000.0 47,04 94.76 103436 
20000.0 44,14 91.85 
OVERALL (50-1 0KHZ) 81,99 129279 
OVERALL (20°20KHZ) R2.19 129.#] 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-25) INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 51 RUN 51 POINT F #@ 105 SHP #® 80 PERCENT RPM #@ 
NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 10020FT. MIC. HEIGHT 5.0FT. 


SOURCE “WEIGHT $20 TOTAL AREA 62832 -00SQeFT, 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (08)* (08) 
2020 51.98 9970 
2520 54.17 101.89 
31.5 54.18 101289 106.05 
40-0 58.46 106018 
50.0 61.43 109215 
63.0 61.01 108.72 112.97 
80.0 61.30 109.01 
100.0 64.19 111290 
125-0 65.30 113-01 116.38 
- 169.0 74011 12) 282 
} 200.0 717.219 124290 
250-0. 64.11 111-62 126.78 
315.0 62.02 109.73 
400.0 60.04 107276 
500.0 55.74 103.46 112.45 
6200 51.12 98.83 
800.0 49.94 97266 
1000.0 53.65 101236 104.234 
1250.0 53.98 . 10170 
160020 52.71 700042 
2000.0 48,18 95.89 104.73 
250000 48.53 96024 
3150.0 49.15 96.86 
4000.0 51.85 99-57 102.58 
5000.0 50.36 98.08 
6300.0 47.11 94283 
8000.0 50.48 98.19 102-06 
10000.0 486,93 96265 
1250020 46.34 94206 
1600020 44.65 9236 99249 
20000.0 43.66 91637 
OVERALL (50°1 0KHZ) 79.79 12750 
OVERALL (20°20KHZ) 79.86 127057 


® REeel0E“13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD Day) 
221 


Nag gf 1G pase Rottin,cr ten meme 


USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331-5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STO DAY 


KUN NUMBER 52 RUN S2 POINT G ®® 175 SHP ## 80 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 6.20 TOTAL AREA 62832-.00SQeFT. 
1/3 OCT,BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (08) # (08) 
20.0 52.30 100-01 
25.20 54.16 101-88 
31.5 54,80 102-51 106.36 
40.9 57.12 104-83 
50.0 58.77 106.49 
63.0 59.69 1074] lllel¢ 
80.0 61.08 10880 
100.0 64.29 11200] 
160.0 65.96 113.67 
200.0 63.67 111.238 
250.0 61.24 108.95 116-52 
315.0 60,98 108269 
400.0 58.77 106048 
500.0 55.26 102.97 1314) 
630.0 51,85 99.57 
800.0 49.23 9695 
1000.0 52.68 10039 103.97 
1250.0 52.73 100244 
1600.0 51.50 99.22 
2500.0 48,19 95290 
3150.0 48,89 9606) 
$000.0 §2.03 99.7% 102253 
5000.0 50.02 97273 
6300.0 46,89 94.26) 
8000.0 50,62 98.33 101.94 
10000.0 49,49 97220 
12500.0 44,03 9174 
16000.0 . 43,00 90-72 98.99 
20000.0 39,78 87.250 
OVERALL (50-1 0KHZ) 72.92 120064 
OVERALL (20-20KHZ) 73.20 120292 
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USAF QUIET ENGINE FINAL, DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TRE 331-5=251 INLET 4NO EXHAUST ODUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DaTa CORRECTED TO Faa STD DAY 


RUN NUMBER §3 RUN 53 POINT I ## 1095 SHP #@ 70 PERCENT RPM ao 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100¢0F Te 


SCURCE HEIGHT 6.¢ 


1/3 OCT RAND 
CENTER FREQe 


29.0 
25.0 
31.5 
49.9 
59,0 
63.0 
8n.0 
100.0 
125.” 
160.0 
200.0 
25020 
315.0 
400.0 
509.0 
639.0 
809.0 
1909.0 
1250.0 
1600.0 
2000.0 
2500.0 
3159.0 
4000.0 
5009.0 
6300,0 
8000.0 
19000.0 
12500,0 
1600020 
20000.0 


OVERALL (50-10KHZ) 
OVERALL (20°20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SUUND PRESS. 
LEVEL 


$1.31 
53,83 
53.85 
57.79 
64,2) 
64.63 
62.63 
65.40 
70.05 
76.67 
66.0) 
62.62 
60,87 
57,76 
59.26 
50.31 
51.38 
53.73 
52.58 
49.46 
46.36 
47,0? 
46,52 
47.85 
47.78 
45,34 
48,92 
44,86 
41,22 
43.82 
40.05 


80,18 
80.23 


62832 .00S006FT. 


1/3 OCTAVE 


POWER LEVEL 
(Da) # 


99-02 
101.55 
10) -57 
105-5] 
111.93 
11234 
11034 
113.12 
117-76 
12638 
113.72 
11034 
10859 
105,47 
196-97 

98203 

99.10 
19145 
100230 

97.17 

94-07 

94.74 

94.23 

95.57 

95049 

93,05 

96263 

92258 

68,94 

91253 

87677 


127-89 
127295 


MIC. HEIGHT SeOFT. 


OCTAVE BAND 


(08) 


105-64 


115.60 


119,59 


126072 


111.97 


104.54 


102.67 


99.65 


100.07 


96204 
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USAF QUIFT ENGINE FINAL NEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST ODUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMBER 54 RUN 54 POINT F #*# 195 SHP &® Bn PERCENT RPM #e 


NUMHER OF MICROPHONES 12. MICROPHONE RADIUS 100c0FT. MIC. HEIGHT S.O0FTe 


SOURCE HEIGHT 6.0 TNTAL AREA 62832,00S9.FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (O13) # (D8) 
20.0 52,38 100609 
25.0 54,21 101.92 
31.5 54.74 102.46 106.37 
69.0 59,5A 10729 
50.0 63,06 110.77 
63.9 64,06 111-78 115-10 
89.0 62.10 109062 
109.0 65,53 113.26 
125.0 66,23 113-95 117.44 
140.0 77.09 12480 
200,0 78,87 126,59 
25.0 64,91 112663 129.90 
315.0 62.53 110025 
#00.0 60,14 107.85 
509.0 56,29 104001 112.83 
630.0 51.00 9HeT71 
809.0 51,18 98.89 
1000.0 54.91 192062 105625 
1259.0 54.63 102034 
re) 1609.0 53,14 100286 
2009.0 48.41 96212 105026 
2500.0 49,44 97015 
3159.0 49.10 96041 
; 4000.0 51.50 99.22 102.63 
5000.0 50,09 97-80 
6300,0 47,51 95.22 
8000.0 50.70 98042 102e12 
10000.0 49.56 97028 
12500,.0 48,25 95.97 
16000.0 46.67 94.39 100.8) 
2000040 46.40 9401) 
OVERALI. (50°10KHZ) 81.77 12949 
UVERALL (20-20KHZ) 81.82 129256 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST UCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED To FAA STD DAY 


KUN NUMRER 55 RUN 55 POINT G #@ 175 SHP #*# 89 PERCENT RPM #0 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100¢0FT. 


SOURCE HEIGHT 6.0 


1/3 OCT.8AND 
CENTER FRE. 


29.0 
25,0 
31.5 
4.0 
50.0 
63.9 
80.0 
100.0 
125.0 
169.0 
209,090 
25020 
315.20 
400,0 
509.0 
630.0 
800.0 
1000.0 
1250.0 
1600.0 
200020 
2500.0 
3150.0 
4000.20 
5000.0 
6300.0 
8009.0 
10000.0 
125000 
16000.0 
20009.0 


OVERALL (50°1 0KHZ) 
OVERALL (70°20KHZ) 


fOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


52.22 
53,57 
53,8n 
56.37 
58.29 
61.01 
61.14 
64,5) 
63.90 
64.73 
63,80 
61.42 
60.59 
56,49 
54,69 
51.13 
50,61 
53.85 
52.79 
50,73 
47,47 
48,60 
48,59 
51.62 
50.37 
47,12 
50,46 
49.246 
44,79 
43.04 
39.95 


72.77 
73.02 


62H32.00SU.FT. 


1/3 OCTAVE 


POWER LEVEL 


(08) # 


99.93 
191.28 
101-51 
104-09 
106.00 
198e72 
108-46 
112.23 
111-62 
1123045 
111.51 
109213 
108631 
106.20 
102241 

98-84 

94,33 
101-56 
190251 

96644 

95.18 

96-51 

96230 

99.234 

9A-08 

94,864 

98-17 

96296 

92.51 

90-e75 

87¢67 


120.48 
120074 


MIC. HEIGHT Se0F Teo 


OCTAVE BAND 


(D8) 


105.73 


111.46 


115299 


116.01 


111.03 


104.59 


103.33 


10239 


102-05 


98.99 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET 4ND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DaTa CORRECTED TO FAA STD DAY 


KUN NUMBER 56 RUN 56 POINT F #®# 105 #@ 80 PERCENT RPM @# 


NUMBER OF MICROPHONES 12 #£MICROPHONE RADIUS 100c0FT. MIC. HEIGHT S.OFT.o 


SOURCE HEIGHT 6.20 TOTAL AREA 62832.00SQ.FT. 
1/3 OCT. BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (DB)* (08) 
20.0 58,54 106-25 
25.0 62,64 110.35 
31.5 60.06 197.78 113-23 
49,0 603? 10R.04 
50.0 58,48 106,19 
AIeN 60.02 197.74 112017 
an.o 61483 109054 
100.0 63,57 111,29 
12529 65,13 112285 116.20 
16.0 76265 124.37 
209,0 74 8? 122,54 
25.0 64,08 111.60 126.70 
315,0 61.6) 199013 
609.0 60,35 108,07 
509.0 56.32 104.04 112.34 
630.0 52,34 10006 
800.0 51.40 99-11 
1009-0 55.12 102-84 105074 
1250.0 55.17 102.88 
1609.0 54.14 101.86 
2009.20 50.43 9Re14 106.16 
2500.0 50.68 96240 
3150,0 51,27 98.98 
40000 54,37 10208 104.9) 
5009.0 51.97 9968 
6300.0 50,14 97,85 
8n00.0 54.67 162.39 10515 
10000.0 52.06 99-77 
12500.0 53.45 101.16 
16000.9 49.76 97.48 104.49 
UVERALL (50-10KH2) 79,70 127.42 
UVERALL (20°20KHZ) 79.93 127-65 
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USAF QUIET ENGINE FINAL NEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 333°5-251 INLET AND EXHAUST UUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fada STD DAY 


MUN NUMBER 5657 RUN 57 POINT G #@ 175 SHP @## 69 PERCENT KPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100c¢0F Te MICe HEIGHT 5SeOFTo 


SCURCE HEIGHT 6.0 TOTAL AREA 62832 .0USQeFT. 
173 OCT. BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS, POWER LEVEL 
LEVEL (D3) # (0B) 
2720 56,34 104-06 
25.0 59,1) 106.82 
31.5 55,64 103-35 109.79 
49.0 58.52 1N6e23 
59.0 56,67 104,38 
63.0 58,66 196¢38 110.53 
80.0 60.9] 194.63 
100.0 62 ,62 110.34 
125.0 62.06 109.77 114.41 
160.0 6426 111697 
200.0 62,62 119,33 
25920 61,69 109.40 11547 
315-20 60.62 106635 
409.0 59,33 107,04 
509.0 55,89 193.60 111.52 
630.0 52.30 100.v2 
800.0 49,32 97,03 
1909.9 53.0? 100.74 104.30 
1250.0 52.98 _ 100669 
1609.0 52.6) 10033 
2009.0 49.15 96.86 104.37 
2500.0 49.76 97647 
3159.0 50,16 97,88 
4000.0 54,18 101289 104.34 
5000.0 51.41 99013 
6300.0 49,64 97.35 
8000.0 53.76 101647 10442 
10000.0 51.90 9926) 
12509 .0 48,38 96.09 
16009.0 48.11 95.82 102.3} 
20000.0 46.47 9418 
OVERALL (50°10KHZ) T2ell 119.82 
OVERALL (20°20KHZ) 72073 121044 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=<251 INLET AND EXHAUST OUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMRER 58 RUN 58 POINT F #* 105 SHP ## 8) PERCENT KPM 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 10000F Te MIC. HEIGHT 5Se0FTe 


SOURCE HEIGHT 620 TOTAL AREA 62832 00S Te 
1/3 OCT. BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREWe SUUND PRESS. POWER LEVEL 
LEVEL (yR)* (08) 
27429 54.45 196617 
Pref 43,00 110671 
31.5 61,468 109.20 113.84 
4n.n 61,34 1909205 
59.0 59.0) 106-72 
67.0 59,47 107.38 112.61 
89.0 61.3) 109.02 
109.0 64.95 112066 
125.0 66,46 114.17 117.21 
169.0 76.97 12468 
209.0 75013 122084 
250,90 64,3) 112,03 127,01 
315.9 63.39 111-62 
409.0 61.62 109234 
509 ,0 57,85 105,56 113,95 
639.0 54.29 102.00 
800.0 49015 96.86 
1000.0 52,73 199.45 105.02 
1250.9 54.52 102024 
1600.0 56.09 103-8] 
2000.0 53.3} 101.02 107.28 
2500.0 50.26 97.97 
3159.9 50.78 98.50 
4000.9 §3,03 100.75 104,02 
5009.0 51.13 98.85 
6309.90 49.0? 96073 
8000,0 52,68 100.40 103,68 
1000.0 50.02 97074 
12509.0 47.46 95617 
16009,0 45,51 93.23 100.54 
20000.0 45.05 92076 
OVERALL (50-10KHZ) 80.10 127.81 
OVERALL (20°20KHZ) 40,33 122-04 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 59 RUN 59 POINT G ## 175 SHP #* 80 PERCENT KPM #@ 


NUMBER AF MICROPHONES. 12 MICROPHONE RADIUS 100¢0FT.e 


SOURCE HEIGHT 660 


1/3 OCT.BAND 
CENTER FREQe 


29,0 
25.0 
31,5 
60.0 
50.0 
63.9 
80.0 
100.0 
125.9 
169.0 
200.0 
25.0 
315.0 
400.0 
590.0 
630.0 
800.0 
1000.0 
1259.0 
1600.0 
2000.0 
2500.0 
3159.0 
4009.0 
5000.0 
6300,0 
6000.0 
10000.0 
12500,0 
16000,0 
20000.0 


OVERALL (50-10KHZ) 
OVERALL (20-°20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


54.19 
58,97 
57.14 
58.47 
56,17 
57.27 
59.61 
63,25 
64,42 
68.25 
61,89 
61,88 
62.78 
60.16 
57.07 
54.68 
48,27 
51.96 
52.7? 
54.48 
52.]8 
69,]8A 
50.27 
53,57 
50.71 
48,52 
52.14 
69.73 
44,82 
43.75 
40.77 


73.41 
73.85 


62832.00SQerT. 


1/3 OCTAVE 
POWER LEVEL 
(08) * 


101-90 
106.68 
104.85 
196018 
193.88 
194.99 
107232 
110.96 
112614 
115-97 
199,61 
109.89 
110049 
107,87 
104.78 
102-40 
95.99 
98.77 
100644 
102.219 
99.89 
96-89 
97299 
101.29 
98 e442 
96.23 
99.85 
97245 
92,54 
91246 
88049 


121.13 
121057 


MIC. HEIGHT 5.0FTe 


OCTAVE BAND 


(08) 


109.67 


109.89 


11534 


117-62 


113.08 


104,60 


105273 


103.91 


103218 


99.462 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 33)°5=-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBEK 69 RUN 60 POINT F ## 105 SHP ## 80 PERCENT 8PM ee 


NUMBER NF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. MIC. HEIGHT 5,0FT. 


SOURCE HEIGHT 6240 TOTAL AREA 62832 e00SHeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREWe SOUND PRESS. POWER LEVEL 
LEVEL (Dia) ® (08) 
27.0 56.93 194264 
25ef 62.12 109-83 
31.5 60,00 107.71 112.66 
40.0 60.19 197.90 
59.0 58.4A 106-19 
63.0 59.02 106.73 111.77 
40.0 61.70 109-42 
100.0 64.00 111-72 
125.0 65,37 113.08 116.43 
169.0 75.79 123.50 
200.0 73.55 12126 
250,0 63,84 111,58 125,70 
315.0 63.04 11076 
400.0 6268 11039 
500,0 58,02 105,73 114,25 
630.0 56.12 193.84 
800.0 49.91 9762 
1000,0 51,29 99.01 105,79 
1250.0 52.48 100.19 
1609.0 52.92 100264 
2009.0 51,48 99.19 104.82 
2509.0 50.00 97.71 
3150.0 50.4] 94el2 
4000,0 52,71 100.42 103.69 
5009.0 50.53 98.24 
6300.0 48.15 95-87 
8000.0 52,50 100,22 103.23 
10000.0 49.90 97.62 
12500.0 46.94 94266 
16000,0 46,5) 94.23 100,55 
2000020 45.78 93249 
OVERALL (50) 0KHZ) 78.94 12666 
OVERALL (2U-20KHZ) 79.18 126.89 
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USAF QUTET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°S5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMBER 6) RUN 61 POINT G #* 375 SHP ## 80 PERCENT RPM #© 


NUMBER OF MICROPHONES. 12 MICROPHONE RADIUS 100c0FT. MICe HEIGHT Se0F To 


SOURCE HEIGHT 6.0  [OTAL AREA 62632 .00S0eFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER ILEVEL 
LEVEL (DK) (08) 
20.0 53.76 191248 
25.0 58.42 106614 
31.5 56.53 104.26 109.12 
44.0 57,32 105204 
59.0 55.6n 103052 
63.0 57,55 105,26 109,44 
8n,0 61,02 108.74 
100.0 63206 110075 
125,90 62,49 119.2) 114,75 
. 160.0 63.39 Tllell 
; 209.0 61239 199610 
250,0 61,96 109,67 114,82 
} 3150 61.51 109022 
t 400.9 59.4R 197020 
Et: 500.0 57,5? 105.23 112.29 
| 63700 55.02 102074 
800.0 48.58 96029 
1009.0 49,99 97470 104.61 
125000 51202 _ - 9A 73 
1600.0 Sl1ell 98083 
2000.0 48,93 96.65 102,95 
25020 48.66 96037 
5 3150.0 48.68 96040 
6000.0 52,23 99.95 102.69 
5000.0 49.25 96096 
6309.0 46.69 94.40 
8000,0 50,72 98.44 101,68 
10000.0 48.76 96048 
12509.0 02.95 91266 
16000,0 41,62 89,33 98,1) 
20000.0 37.81 85.53 
OVERALL (59-1 0KHZ) 7).89 119-61 
OVERALL (20"20KHZ) 72.41 120013 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 3315-251 INLET AND EXHAUST "UCT CONFIGURATIONS 


POWER LEVELS HASED ON MEASURED DaTA CORRECTED TO Fad STD OAY 


RUN NUMBER 62 RUN 62 POINT A ##105 SHP @# 100 PERCENT RPM ao 


NUMBER OF MICROPHONES 12. MICROPHONE RADIUS 100¢0F Te MIC. HEIGHT 5Se.0F Te 


SOURCE HEIGHT 6.40 TOTAL AREA 62832 0USQeF Te 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS, POWER LEVEL 
LEVEL (0B) (08) 
27.0 48.75 9646 
2560 $7.94 105.65 
31.5 55.61 10332 107.97 
49.0 59.50 107.2] 
50.0 59.9? 107-63 
63.0) 61.19 108.90 112.75 
An. 63.76 111-47 
109.0 66.97 114.68 
125.0 66.23 113.94 118.34 
160.0 66,60 114.32 
209.0 65292 11363 
250.0 67,55 115.37 119.27 
315.0 68,85 116.57 
400.0 67.48 115220 
590.0 65,45 113.17 119,96 
630.0 62.230 1100) 
800.0 58.04 105-76 
1000.0 59.79 107.4) 112.86 
1259.0 62.64 110.35 
1600.0 65.08 11279 
2000.0 62.04 109.75 115.94 
3159.0 59.5] 107222 
4000,0 53.29 106.01 111.09 
5000.0 65.83 113.54 
6300.0 59.51 107-22 
8000,0 57,43 105.14 114,94 
10000,0 57.12 1046283 
125000 54.7) 102042 
16000.0 50.57 9A.29 107.37 
20000.0 45,77 93.48 
UVERALL (50-10KHZ) 717.98 12570 
OVERALL (20-20KHZ) 78.14 125-86 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 33125251 INLET AND EXHAUST ODUCT CONFIGURATIONS 
PowER LEVELS BASED ON MEASURED DATA CORRECTED To FAA STD DAY 


RUN NUMBER 63 RUN 63 POINT C ##677 SHP ## 100 PERCENT KPM #@ 
NUMBER OF MICROPHONES. 12 MICROPHONE RADIUS 100.0FT. MIC. HEIGHT 5S.0FT. 


SOURCE HEIGHT 6.20 TOTAL «AREA 62832 -00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (0B) (DB) 
24,0 52,84 100.55 
25.0 59,83 107.54 
3).5 60.69 10840 111.238 
49.0 65,09 112.80 
59.0 67.16 114.87 
63.0 68,06 115.77 119,42 
89.0 70,58 11429 
100.0 73.04 120076 
125.0 74,33 122.04 125.40 
164.0 73.27 120099 
200.0 74.39 122011 
250,60 75,20 122.91 126,84 
315.90 75,45 123.16 
400.0 73.51 121.23 
500.C 72,35 120.06 126,44 
630.0 69,)A 116.8" 
800.0 64,22 111.93 
1000.0 66,38 114.09 119.55 
1250.0 69,28 _ 127,00 
1600.0 71.91 119-62 
2000.0 70.14 117.85 123.207 
2500.0 70.56 118.27 
3150.0 69,33 117-04 
4000.0 65,43 113.14 121.4) 
5000.0 65,17 112288 
6300.0 61.24 108-96 
8000,0 57,30 105,02 114,84 
10000.0 54.23 101294 
12500.0 50.02 97073 
16000,0 45,98 93.69 103.79 
20000.0 42,56 9028 
OVERALL (§0=] OKHZ) 84.85 132¢56 
OVERALL (20<20KHZ) 84,93 132264 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT S&NTAN 
ENGINE TESTED TPE 331°5=25] INLET ANDO EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


KUN NUMBER 64 RUN 64 POINT F ## 105SHP #® 80 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 10000FT. MICe HEIGHT SeOFTe 


SOURCE HEIGHT 6.0 TOTAL AREA 62832 -00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (0H) (08) 
20.0 52,64 190-36 
25.0 57.28 10499 
31.5 61,83 109.55 llle2e 
40.0 64,59 112022 
50,0 61.38 109-10 
63,0 59,74 107,46 114,62 
80.0 60.80 108-52 
109.0 65647 113219 
125,0 67,13 114,84 117,67 
169.0 7629) 12463 
200.0 74.95 12266 
250,0 67,57 115,28 127,06 
315.0 66,84 114255 
400.0 65.53 113.246 
500.0 65,47 113.19 118.48 
63060 61.78 109-50 
800.0 57.16 104.88 
1000.0 57,76 105.48 111.91 
1250.0 4 59.25 106296 
1609.0 61.75 109246 
2000,0 59,05 196.77 112.68 
250920 56.17 113689 
3150.0 55.64 103.36 
4000.0 57,13 104,85 108.85 
500020 57.97 105069 
61200,0 52.94 10066 
8000,0 53,71 101,42 107,96 
1000020 51.54 99-26 
12500.0 48.31 96003 
1$000,0 54,08 101,80 104,40 
20000.0 46.06 93077 
OVERALL (50°10KHZ) 8074 12845 
OVERALL, (20"20KHZ) 80.93 128.64 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET ANDO EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DaAT& CORRECTED Tu FAA STU DAY 


RUN NUMBER 65 RUN 45 POINT G ## 175 SHP #® 80 PERCENT RPM #@ 


NUMBER OF MICROPHONES. 12 MICROPHONE RADIUS 100c0F Te MIC. HEIGHT Se0FTe 


SOURCE HEIGHT 660 (OTAL AREA 62780 oC0SQeF To 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS. POWER LEVEL 
LEVEL (Da)® (DB) 
2n.0 51.54 96025 
25.0 54.75 99246 
31.5 56,77 101,49 104,34 
59.0 58.11 102.82 
63,9 57,78 102.59 108,25 
AN. 59.73 10444 
100.0 63-93 108065 
125,09 66,20 110.92 113,51 
169.0 63,26 197.97 
209.0 671A 111089 
259,0 66,82 111,54 115,56 
31520 66.79 111650 
400.0 65.07 109.79 
500.0 64,69 1909.40 115.10 
63920 61263 196.234 
800.0 59.74 10445 
2 1000,0 59,67 104,38 109,93 
rh 125060 60.60 105031 
pe 1609.0 60637 105.08 
2000,0 57,53 102.24 109,19 
z 250920 55.62 10033 
t 3150.0 54245 9917 
4000.0 55,50 100,22 104,71 
i 500000 53-79 98651 
f 6300.0 50.27 9498 
8000,0 51,5) 96,23 101,59 
t 1000040 4A,99 93670 
12500.0 43.64 88-36 
16000,0 62,65 87,37 95,53 
200000 38.98 83070 
a 
i. OVERALL (50°10KHZ) 75.98 129-69 
3 OVERALL (20-20KHZ) 76.19 120290 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 66 RUN 66 POINT I ## 105 SHP ## 70 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12. MICROPHONE RADIUS 100¢0F Te MIC. HEIGHT SeOFTe 


SOURCE HEIGHT 6,0 TOTAL AREA 62832, 00SQ.FT, 
173 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS. POWER LEVEL 
LEVEL (08) (08) 
20.0 49.00 96071 
25.0 55,33 103.04 
31.5 60.96 108.68 109.94 
40,0 64.55 112626 
50,0 62,71 110.43 
63.0 59,65 10736 115.23 
800 60.07 107¢78 
100.0 63,58 111.29 
125-0 70293 118464 119-66 
160.0 75.07 122478 
200,0 66,26 113,98 
25020 65.20 112091 123-70 
315.0 66.01 113-72 
400,0 64,53 112.24 
50000 66-04 11376 118.07 
630,0 60.62 108-33 
800.0 55,49 103220 
1000+0 53.66 10138 110012 
1250,0 56.4) 104212 
1600.0 58.20 105.91 
200060 58.01 105e72 11009 
2500.0 51.95 99066 
3150.0 51,32 99.04 
400020 52.06 99677 104.27 
5000.0 51.91 99 063 
6300,0 48,22 95,93 
8000-0 50.28 98200 102<88 
10000.0 45.3) 93-02 
12500.0 41.53 89.25 
16000.0 43,4) 91613 96.17 
20000.0 41.67 89238 
OVERALL (50-10KHZ) 78,65 126636 
OVERALL (20-20KHZ) 78.9) 126062 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-25]1 INLET AND EXHAUST DUCT CONFIGURATIONS 
PowER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 67 RUN 67 POINT F @# 105 SHP #@ 80 PERCENT RPM ae 


NUMBER OF MICROPHONES. 12 MICROPHONE RADIUS 10000FT. MIC. HEIGHT 5.0FT. 


SOURCE HEIGHT 620 TOTAL AREA 62832 -00S0FT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS. POWER LEVEL 
LEVEL (08) ® (0B) 
20.0 54.00 101.71 
25.0 54,99 102.71 
31-5 54.14 10) +86 10689 
40.0 57.27 10499 
50,0 59,75 107,47 
63.0 63.79 111-51 1130€0 
80.0 64,73 112044 
100.0 65,9) 113.62 
125.0 66,66 114.38 118-32 
160.0 77,046 124075 
200.0 78,36 126,07 
i 25000 65.03 112074 128¢59 
t 315-0 63.85 111-57 
400.0 60,32 108.04 
; 500-0 57.29 105-00 113-78 
639.0 53.11 100.82 
| 800.4 52,66 100238 
1000.0 55.24 102.95 10663) 
‘ 1250.0 £5.42 . 103613 
1600,0 53,96 ; 101,67 
i 200020 49,62 9753 106012 
f 2500.0 50.79 98-50 
H 3150.0 50,17 97,89 
4000.0 52.96 100068 103097 
i 5000.0 49.99 97T0 
: 6300,0 48,01 95,73 
: 8000.0 50.44 9815 102209 
i 10000.0 48.47 96219 
j 12500,0 44,82 92,54 
‘ 1600000 46.46 94018 99633 
| 2000000 46.90 94061 
5 
OVERALL (50-10KHZ) 81,56 129,28 
i OVERALL (20°20KHZ) 81.61 129632 
: # RE.,J0E-13 WATTS(AASED ON SPL DATA NORMALIZEO TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STD DAY 


RUN NUMBER 68 RUN 68 POINT G #® 175 SHP ®# 80 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12- MICROPHONE RADIUS 100c0F Te MICe HEIGHT SeO0F To 


SOURCE HEIGHT 6.0 TOTAL AREA 62832.00SQeFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS. POWER LEVEL 
LEVEL (0p) * (08) 
20.0 §3.31 101202 
25,0 55,98 103,69 
3105 55.64 103236 1076] 
50,0 57,75 105,46 
63.0 59.74 107245 110073 
90.0 62638 110210 
100,0 64,47 112,18 
125.0 64.44 112016 116035 
160.0 66.59 11430 
200,0 63,25 110.96 
25020 62.39 11010 116296 
315.0 62.73 110245 
400.0 59,90 107.62 
5000 57.53 10524 113.05 
630,0 54.27 10199 
800.0 48.68 96 240 
10000 : 50.59 9830 104230 
1250.0 51.60 99 «32 
1600.0 §2.13 99,84 
200020 49.56 97-28 103.72 
2500.0 47.93 95.64 
3150.0 48,79 96-50 
400060 52.03 99-74 102044 
5000.0 49,20 96091 
6300,0 47,47 95,18 
6000.0 51.41 99012 102014 
10000,0 50.0) 97°72 
1250 ,0 44,69 92,40 
16000.0 44,58 92230 99.7) 
20000,0 43.91 91262 
OVERALL (50-1 0KHZ) 73,46 121,18 
OVERALL (20°20KHZ) 73275 121047 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTEN TPE 331°5-251 INLET ANDO EXHAUST ODUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Faa STO ODay 


RUN NUMBER 69 RUN 69 POINT F #®* 195 SHP ## 809 PERCENT RPM @@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100c0FT. 


SOURCE HEIGHT 6.0 


1/3 OCT.BANO 
CENTER FREQ. 


20.0 
25.0 
31.5 
49.0 
50.0 
63." 
60.0 
109.0 
125.0 
169.0 
200,0 
250.0 
315.0 
400.0 
509.9 
639.0 
800,0 
1009.0 
1250.0 
1600,0 
2000.0 
250060 
3159.0 
$000.0 
5000.0 
6300.0 
8060.0 
10000.0 
12500.0 
16000.0 
20000.0 


IVERALL (50-1 OKHZ) 
OVERALL (26*20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS. 
LEVEL 


53,09 
55.23 
54.26 
57,73 
61,83 
68,54 
67,10 
67,52 
67,79 
78.88 
78,47 
66,12 
64,64 
62,90 
58.57 
54.43 
50,95 
53,86 
54,87 
54,10 
50.46 
49.74 
51.14 
53.77 
50.87 
48,94 
52.65 
50.97 
49,52 
48.89 
48,52 


62,67 
62671 


62832.00S0,FT. 


1/3 OCTAVE 


POWER LEVEL 


(08)* 


100.280 
192.95 
101-97 


10544 © 


109.54 
116.025 
114.82 
115,23 
115-50 
126-59 
126,18 
11383 
112.35 
110,61 
196628 
102.14 
98,66 
101.57 
102.58 
101,81 
98.15 
97045 
98.85 
191.469 
98.58 
96.65 
100.37 
9A e68 
97.24 
96-61 
96e24 


130-38 
13042 


MICe HEIGHT SeO0FTe 


OCTAVE BAND 


(08) 


106.77 


117.38 


119296 


129.52 


115.18 


105.81 


106.00 


104.36 


103.56 


102.37 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASUREN DATA CORRECTED TO FAA STO DAY 


RUN NUMBER 70 RUN 70 POINT G #*# 175 SHP #® 80 PERCENT RPM 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. 


SOURCE HEIGHT 6.0 


1/3 OCT.BAND 
CENTER FREQe 


2.0 
25.9 
31.5 
40.0 
59.0 
63.0 
80.0 
109.0 
125.0 
169.0 
209.0 
259.0 
315.0 
#00.0 
5020 
639.0 
800.0 
1009.0 
1250.0 
1609,0 
2000.0 
2500.0 
3159.0 
4000.0 
5000.0 
6300.0 
8000.0 
10000.0 
12500.0 
1600020 
20000.0 


OVERALL (S0-10KHZ) 
OVERALL (20 =20KHZ) 


TATAL AREA 


MEAN SQUARE 
SUUNOD PRESS. 
LEVEL 


51.76 
54.69 
55.08 
56,32 
57,09 
59.22 
62.20 
64.14 
63,80 
65.47 
62,39 
61.37 
62.63 
59,49 
56.81 
$3.40 
48,27 
51,65 
52,27 
51,59 
48,37 
48.14 
49.14 
52,31 
49.20 
46.55 
49,63 
47,81 
43.01 
41.1) 
38.19 


72,84 
73011 


62832,00SQ.FT, 


1/3 OCTAVE 


POWER LEVEL 


(08) # 


99048 
102.40 
102.79 
1046.03 
104.80 
106094 
109.92 
111.86 
111-52 
113.19 
110-10 
109.08 
11034 
107.20 
104053 
101-12 

95,98 

99-37 

99.98 

99,21 

96-09 

95.66 

96-85 
100.03 

96-92 

94227 

97.34 

95.53 

90e73 

88283 

85-90 


120-56 
120083 


MIC. HEIGHT S.0FT. 


OCTAVE BAND 


(08) 


106.58 


110021 


115.95 


115.93 


112.77 


104.07 


103249 


102.73 


101614 


97.42 


# RE. 10E=13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5"251 INLET AND EXHAUST ODUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


KUN NUMBER 7] RUN 71 POINT F ## 105 SHP #@# 80 PERCENT 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100-0FT. 


SOURCE HEIGHT 6606 


173 OCT.BAND 
CENTER FREQ. 


2.0 
25.0 
31-5 
49.0 
50,0 
63.0 
89.0 
109.0 
125-0 
169.0 
200,0 
25020 
315.0 
400.0 
50ne¢ 
630.0 
800.0 
1000.0 
1259.0 
1600.0 
200020 
2509.0 
3159.0 
400020 
§000,90 
6300.0 
8000.0 
10009,0 
12500,0 
16000,.0 
20000,.0 


OVERALL (5021 0KHZ) 
OVERALL (20-20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 
LEVEL 


53.29 
55.39 
54.4) 
57.33 
58,80 
61.25 
62-99 
64,18 
64.32 
67265 
71,94 
64,83 
61.58 
60.69 
56,41 
54,38 
51,97 
54.97 
55,10 
53.07 
49.53 
50.73 
51.08 
53.84 
50.12 
47,67 
52.67 
7076 
41,68 
41.66 
38239 


75,94 
76-09 


62632 .00S FT. 


1/3 OCTAVE 


POWER LEVEL 


(06) # 


101.01 
103.410 
1026012 
105.05 
106,52 
108-97 
110-71 
111.90 
11203 
11536 
119.65 
112254 
109-29 
108641 
104653 
102210 
99.68 
102-69 
102.81 
100-78 
97-24 
98.45 
98.79 
101-55 
97-83 
95,38 
190-38 
95247 
89.40 
89.37 
66010 


123.65 
123-81 


MIC, HEIGHT S.OFTe 


OCTAVE BAND 


(08) 


106.93 


11192 


116.36 


121-60 


112.6) 


100.4% 


105-6) 


104-60 


10302 


9702) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST ODUCT CONFIGURATIONS 
POWER LEVELS SASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 72 RUN 72 POINT G ## 175 SHP ## 89 PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 10000F Te MIC. HEIGHT 5.0F To 


SOURCE HEIGHT 6.0 YOTAL AREA 62932 -00SGeFT. 
1/73 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (0a) * (08) 
2n,o 52,38 100.09 
25.0 546,33 10204 
31.5 53,87 101-59 106.09 
40.0 56,97 104.68 
50.0 57.67 10538 
63.0 59,58 107.29 110.70 
8N.0 62.24 169.95 
100.9 63,84 11156 
125.0 63,53 111.24 115,74 
160.0 63.39 Vlpell 
200.0 61,20 106691 
259,0 6) ,6} 109.32 114,66 
315.0 61.67 109.38 
400.0 59.79 107011 
500.0 56,54 104.25 1l2e17 
630.0 53.82 101.53 
800.0 49.81 97052 
1000,9 53,18 100.89 105,07 
1250.0 53.47 101018 
1600.0 51.76 99268 
2000,0 48,57 96,28 104,19 
2500.0 49.27 96-98 
3150.0 50.39 9810 
4000.0 53.53 101.24 103.94 
5009.0 49.40 970)1 
6300.0 46,84 94256 
8000.0 50,89 98.51 101,79 
10009.9 46,95 942€6 
12500.0 39.84 87255 
16000.0 39,76 87.47 96,08 
20000.0 35.94 83.65 
OVERALL (50210KHZ) 72.38 120009 
OVERALL (2020KHZ) 72.67 120.39 


® RE.) 0E-13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD D.%) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


RUN NUMBER 73 RUN 73 POINT F ## 1095 SHP #*# 80 PERCENT RPM #* 


NUMBER OF MICROPHONES. 12 MICROPHONE RADIUS 100c0F Te 


SOURCE HEISHT 625 


1/3 OCT. BAND 
CENTER FREQ. 


2.0 
25.0 
31.5 
49.0 
50.0 
63.0 
80.0 
100.0 
125,0 
169.0 
20900 
250.0 
315,0 
40-0 
500.0 
630.0 
80020 
1000.0 
1250.0 
1600.0 
2000.0 
2500.0 
3159.0 
4000.0 
5009.0 
6300.0 
8000.0 
10000,0 
12509.0 
16000.0 
20000,.0 


OVERALL (50-10KHZ) 
OVERALL (20-20KHZ) 


TOTAL AREA 


MEAN SQUARE 
SOUND PRESS, 
LEVEL 


53.73 
54695 
53.56 
56.69 
56-46 
58.27 
60.65 
63.18 
63,30 
64,78 
68.65 
68.74 
63,87 
62-55 
58.59 
57,53 
54,75 
57.61 
57,93 
55.32 
52.8) 
55.37 
52.51 
54,10 
51,27 
48.53 
51.73 
48 ,S2 
44.99 
44,57 
43.75 


75219 
75.37 


62832-.00SQeFT,. 


1/3 OCTAVE 


POWER LEVEL 


(OAR) # 


191% 
10266 
101.27 
104240 
104617 
105.98 
108.37 
110-89 
111,01 
112.49 
11636 
116046 
111.59 
llo*26 
106-31 
105,24 
10246 
105.33 
105.65 
103203 
100.53 
10309 
10023 
101-81] 

98,99 

96.224 

$9046 

“6,23 

97270 

92-28 

91.47 


12269) 
123.08 


MIC. HEIGHT Se0FTe 


OCTAVE BAND 
(D8) 


106,61 


109,70 


115,02 


120.22 


114.67 


109,30 


1086.33 


106.63 


103.2) 


94290 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=25] INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STD DAY 


RUN NUMBER 74 RUN 74 POINT G #@ 175 SHP ## 80 PERCENT RPM 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 10060FT. MIC. HEIGHT 5S.0FT. 


SOURCE HEIGHT 6.20 TOTAL AREA 62832 .00SQFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ, SOUND PRESS. POWER LEVEL 
LEVEL (DA) * (08) 
2n.n 52.73 100044 
31.5 55,45 103.16 106,66 
49.0 57.76 105047 
50.0 57.85 10556 
8n.N 62.03 109.75 
100.0 64.62 11233 
125.9 64,88 112.60 116.51 
169.0 66,15 113.86 
200.0 64,57 112-29 
315.0 64,73 11244 
400.9 62.40 110011 
500.0 57.38 105209 114.92 
639.0 56,6Nn 10423) 
800.0 56.61 10432 
1000.0 58.44 106015 109.79 
1259.0 57.67 190538 
1609.0 54.58 102.30 
2000.0 52,32 100.04 107,89 
2509.0 53.11 100082 
3159.0 52.28 100200 
4000,0 53,98 101.69 105,66 
5009.0 51.28 98099 
6300.0 48.39 9610 
8000.0 51,29 99.01 103,00 
10000.0 49.31 97.02 
12500.0 43.15 90 «86 
16v00,0 44,55 92.26 99,00 
20000.0 39.50 87.22 
OVERALL. (50°10KHZ) 74.45 122016 
OVERALL (20°20KHZ) 74.67 122439 


# RE..1ME=913 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD Day) 
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USaF QUIET ENGINE FINAL DEMONSTRATION TESTING A’ SANTAN 
ENGINE TESTED TPE 331-5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTEU TU FAA STD DAY 


KUN NUMBER 80 RUN RO POINT F @#@ 105 SHP ## BO PERCENT RPM ee 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS i100-0FT. MIC. HEIGHT SOF Te 


SNURCE HEIGHT Gey TOTAL AREA 62832-<00SQ.F Te 
1/73 OCT.BANL MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREGe SOUND PRESS. POWER LEVEL 
LEVEL (DH) # (D8) 
20.0 53.29 100092 
25.0 58,39 106-10 
31.5 55.9n 103.62 106.81 
49.0 56,85 104-56 
59.0 56.04 103-76 
63.0 57.946 105-66 109250 
BO," 60,58 108.29 
109.0 62.03 109.75 
125.0 60.28 107.299 113052 
169,090 59.99 107.71 
204.0 59.51 10722 
250.0 59.13 106-84 112.04 
315.0 57.69 195240 
400.0 55.90 10362 
500.0 54,85 102-57 108.79 
639.0 53.97 100.78 
800,0 48,85 96,56 
1000.0 52.07 99.79 104.15 
1259.0 52.07 _ 99479 
1601.0 50,6) 98.32 
2000,0 48,46 960.15 103.1} 
2509.0 49,35 97.06 
3159.0 49.464 97216 
4009.0 49.79 97.250 102.02 
5009.0 49.24 96.95 
6300-0 47.46 95017 
4000.0 51.16 98087 102.03 
10009.0 49.14 96-85 
12500.0 46.65 94637 
16009,0 46,16 93,87 100,01 
20000.0 46.79 94.51 
OVERALL (50°1 0KHZ) 70010 117-81 
OVERALL (20=°20KHZ) 70-84 118255 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


KUN NUMBER 81 RUN BR) POINT G #*# 175 SHP #* BO PERCENT RPM #@ 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100¢0FTe 


SOURCE HEIGHT 6.0 


1/3 OCT.BAND 
CENTER FREQ 


27.9 
25,0 

31 Pa) 
691.0 
59.0 
63.9 
80.0 
109,9 
125.0 
169.0 
200.9 
250.0 
315.0 
40N.N 
gon. 
63,0 
809.0 
1000.0 
1259.9 
1600,0 
2009.0 
2509.0 
3159.0 
4000.0 
5000.0 
6300.0 
8000.0 
1000.0 
12509.0 
16000.0 
29000.0 


UVFRALL (50°10KHZ) 
OVERALL (20°20KH2Z) 


TOTAL AREA 


MEAN SQUARE 
SUUND PRESS. 
LEVEL 


51.3A 
57.12 
55.99 
57.43 
57.00 
58,87 
61.80 
63,68 
61.76 
61.86 
60,63 
59.62 
58.8’ 
56.87 
55.38 
53.4] 
48,70 
52.36 
52.23 
50,89 
48,93 
48.66 
49,15 
49,63 
48.88 
46.83 
50.24 
48,83 
44,82 
44,02 
42.26 


71.2) 
71.273 


62832.00SU.FT. 


1/3 OCTAVE 


POWER LEVEL 


(08) # 


99209 
104.84 
193270 
105-14 
104.72 
106.58 
109.5) 
111.240 
109.48 
199.57 
106.34 
107.34 
106,58 
104.58 
103.09 
101.12 

96041 
100-08 

99.95 

98,60 

95.75 

96238 

96.86 

97.34 

96059 

94.54 

97-95 

96.54 

92.53 

91.273 

89.97 


118-92 
119044 


MICe HEIGHT S.0FTe 


OCTAVE BAND 


(08) 


107.93 


110233 


115-00 


113.28 


109.76 


104.39 


103.20 


101.65 


101.35 


98.9} 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWEK LEVELS HASED ON MEASURED DATA CORRECTED TO FAA STD DAY 


KUN NUMBER 2 RUN A2 POINT I #* 105 SHP #@ 79 PERCENT RPM #® 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100¢UF Te M1Co HEIGHT Se0F Te 


SOURCE HEIGHT 6-20 TNTAL AREA 628492 -00S0eF 1. 
143 OCT-6AND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS. POWER LEVEL 
LEVEL (DR) * (08) 
29.0 50.80 98-51 
25.0 57,96 105e67 
31.5 58.29 106-01 109-24 
an.0 56.15 193,66 
54." 56.15 103.87 
63.0 . 55.79 193250 104-52 
89,0 56,82 104.53 
100.0 60,02 197.73 
125.0 58.32 196203 111.07 
165,0 57,04 104.75 
200.0 57.03 194074 
250.0 57.09 104-80 109.54 
315.9 55,10 102.81 
400.0 54,37 102-08 
509.0 60.44 104017 110.04 
639.0 50.58 98.29 
800.0 46.41 94013 
1000.0 48.97 96-68 10146 
1259.0 48,62 —— 9a 34 
160.0 46240 9601] 
2000.0 45,33 93-05 99 049 
2500,0 45,40 93,12 
3159.9 44.9) 92062 
2000.90 45.70 9342 97284 
5000.0 45,45 93.16 
630N6N 43.63 91634 
8000,0 46,28 93.99 97.74 
10000,0 41,23 88,94 
12509.0 38.) 85.72 
16009,0 3A,08 85077 91.84 
20000.0 36.44 84.15 
OVERALL (5021 0KHZ) 68.32 116.03 
OVERALL (20-20KHZ) 69.36 117-08 


® REs.10E°13 WATTS(BASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTER TPE 331°5=25) INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FaA STD DAY 


RUN NUMBER 83. RUN 83 POINT A ## 105 SHP ## 100 PERCENT RPM @@ 


NUMBER OF MICROPHONES 12 


SOURCE HEIGHT 6.0 TOTAL AREA 


1/3 OCT.BAND 
CENTER FREQ. 
LEV 


20.0 
2520 
31.5 
4n.0 
50.9 
63.0 
Bn. 
109.0 
125.0 
169.9 
200.0 
259.0 
315.0 
400.0 
509.0 
639.0 
800.0 
1000.0 
1250.0 
1600.0 
2009.0 
2500.0 
3150.0 
4000.0 
5000.0 
€300.0 
8009.0 
10000.0 
12500.0 
16000,0 
20004.0 


OVERALL (50-1 0KHZ) 
OVERALL (20“20K42Z) 


MICROPHONE RADIUS 1U0c0FTe 


MEAN SQUARE 
SOUND PRESS. 


EL 


50.38 
56.41 
54,28 
58.14 
59.45 
61,96 
65.15 
67,23 
66,35 
65,87 
04.95 
62,88 
62,81 
61.39 
56.42 
57.4) 
56.59 
58.88 
59.20 
57.26 
54,16 
54.55 
53,68 
53.11 
51.89 
49,48 
48,09 
47.72 
46.3) 
44,66 
42.99 


75.12 
18,32 


62932.0050.FT,. 


1/3 OCTAVE 


POWER LEVEL 


(O08) * 


9Ael0 
104013 
102.00 
105.86 
107-17 
109.67 
112.87 
114-95 
114.06 
113.58 
11266 
110.60 
119-52 
109611 
194.13 
105613 
104230 
106-59 
196691 
194.97 
101.87 
102.26 
101.39 
109.82 

99261 

97019 

95.81 

95243 

94-02 

92,37 

99-71 


122083 
123.03 


MICe HEIGHT Se0FTe 


OCTAVE BAND 


(08) 


106.83 


112.63 


116.6) 


117.22 


113.43 


110-22 


109,82 


106,31 


102,60 


98,89 


® RE ee 1HE2]3 WATTS(RASEO ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 


ENGINE TESTED TPE 331°5=251 INLET ANDO EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STU DAY 


HUN NUMBER 86 RUN R4& POINT C #*# 677 SHP *## 100 PERCENT RPM o# 


NUMBER OF MICROPHONES . 12 MICROPHONE RADIUS 100c¢0FT. 


SOURCE HEIGAT 6.9 


1/3 OCT.RAND 
CENTER FREQe 


20.0 
25.9 
31.5 
47.0 
5.0 
63.0 
89.0 
109.0 
125.0 
169.0 
209.0 
250.0 
315.0 
400,90 
509.0 
639.0 
809.0 
1000.9 
1259.0 
1609.0 
2009.0 
2509.0 
3159.0 
4000.0 
5000.0 
6309.0 
8009.0 
10000.9 
125099.0 
16009.0 
20000.0 


OVERALL (50-10KHZ) 
OVERALL (20°20KH2Z) 


TOTAL AREA 


MEAN SQUARE 


SOUND PRESS. 
LEVEL 


50.27 
58.62 
58.02 
61,80 
63.87 
67.16 
72.20 
71294 
71,64 
70299 
69.87 
69.58 
67,62 
03,70 
62,86 
62.64 
66.43 
67.33 
66.11 
62.45 
62.87 
62.58 
60.7) 
59,76 
57.99 
56.45 
55.61 
52.63 
49,97 
46017 


81.10 
81.21 


628 


32e0USQ0FT. 


1/3 OCTAVE 


POWER LEVEL 
(D3) * 


97298 
10633 
195074 
199.5) 
111658 
114287 
116.80 
119.92 
119266 
119.36 
llde7l 
117.58 
11730 
115-3% 
111.42 
119.57 
11035 
114.15 
115204 
113.42 
110216 
110-59 
119-29 
103042 
107.47 
10570 
10456 
10333 
190.35 

97.68 

93-89 


128-81 
126 «92 


MIC. HEIGHT 5.0FT. 


OCTAVE BANU 


(08) 


109.38 


117633 


123.77 


123.638 


120.07 


116.83 


118.22 


114264 


110285 


10562 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5-25) INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED TO Fad STD DAY 


RUN NUMRER 85 RUN R85 POINT A #*# 105 SHP ## 100 PERCENT RPM #@ CONFIGURATION 22 


NUMBER OF MICROPHONES 132 £MICROPHONE RADIUS 100.0FT. MIC, HEIGHT 5.0FT, 


SOURCE HEIGHT 69 TOTAL AREA 62832 -00SQFT. 
173 OCT, BAND MEAN SQUARE 1/3 OCTAVE OCTAVE GAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (NA) * (08) 
2nd 50,78 98.50 
2529 62.19 109-82 
31.5 56.07 103.79 111203 
49.0 58.49 106220 
59.0 59.24 196.95 
63," 61.93 1092646 112.63 
84.0 63.64 11) 36 
10n,0 65.9N 113.6] 
128." 66.35 114.07 117.93 
169.0 67.0R 114.79 
209.0 67.32 115-03 
250.0 69.26 116297 120648 
315.9 72.19 119291 
409.0 71,36 119-08 
509.0 67,49 115220 123-26 
639.0 66,88 114260 
60.0 64.2) 111292 
1009.0 67,64 115236 118296 
1259.0 77.15 124287 
1609.0 76.06 123.78 
2009.0 72.70 12642 128.17 
2509.0 69.84 117-56 
3159.0 77,68 12549 
4000.0 85.43 133215 133-92 
5000.0 78.2) 125-92 
6309.0 75.49 123220 
8000.0 79.79 127-51 130266 
10000.0 74,63 122635 
1250.0 80.97 128.68 
1600.0 74.04 121275 130.25 
20000 .0 72,69 120-4) 
OVERALL (50°10KHZ) 89.22 136293 
OVERALL (2%]=20KHZ) 90.03 137275 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST OUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTEO TO FAA STD DAY 


RUN NUMBER 86 RUN R86 POINT C ## 677 SHP ## 100 PERCENT RPM @® CONFIGURATION 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT, MIC, HEIGHT 5,.0FT, 


SOURCE HEIGKT 666 TOTAL APEA 62832 .00SNeFT. 
1/73 OCT. BAND MEAN SQUARE 143 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (0B) ® (0B) 
27.0 53,48 1010619 
25.0 59.75 107047 
31.5 59.26 196698 119075 
49.0 62.54 119-25 
59.0 63.76 111047 
63.9 66.90 114606) 117029 
Bn.0 69.35 117206 
109.0 72.23 119695 
169.0 74.96 122065 
i 209.9 14,8? 12254 
| 25.0 75.53 123.24 127259 
315.9 77,83 125254 
409.0 77.6) 125432 
i 509.0 72.79 12651 129-09 
639.0 72.76 12747 
807.0 69,83 117.55 
| : 1000.0 76,3) 122.02 125015 
1259.0 80.19 127691 
j 1609.0 79.67 127.38 
2000.0 75.21 122.93 131.34 
2509.0 76.68 124.39 
3151.0 78.96 126067 
4009.0 A316 139287 132.93 
5000.0 78.54 126625 
| 6300.0 76.96 12655 
g 8000.0 89,97 126-69 131.60 
10009.0 7639 126010 
12509.0 83,97 131668 
16009.0 74.27 121-99. 132-76 
20000.0 70.49 118021: 
OVERALL (50°10KHZ) 90.7A 138049 
OVERALL (20=20KHZ) 91.73 139044 
# REe.10E@13 WATTS(RASED ON SPL DATA NORMALIZED TO FAA STANDARD DAY) 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331°5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA CORRECTED 70 Fad STD DAY 


RUN NUMAER 87 RUN R7 POINT F #®# 105 SHP #® 80 PERCENT RPM #® CONFIGURATION 22 | 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100.0FT, MIC. MEIGHT 5.0FT. 


SOURCE HEIGHT 6.0 TOTAL AREA €2A32.0050cFT. 
1/3 OCT.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQe SOUND PRESS, POWER LEVEL 
LEVEL (08) ® (08) 
29.0 53.95 101266 
25.0 53.4N 1916lt 
31.5 53.27 100298 106.03 
40.0 54,75 102247 
Sn.0 54,12 10174 
63.4 57.06 1046.77 107.96 
89.0 58.43 106.15 
100,90 61.00 108.7) 
125.9 62,84 110.55. 113.60 
169.9 70,80 118652 
209.0 70,49 118.20 
259.0 68,48 116019 122¢52 
315.0 M1671 119042 
400.0 72.55 12% e26 
500.0 69,93 117264 124.01 
639.0 68.77 116048 
809.0 67.09 114280 
1000.0 73.20 12069) 122.97 
1259.0 75.48 12319 
1609.0 75.64 123236 
2009.0 72.9? 120264 127.233 
2500.0 77.40 12501) 
3159.0 78,47 126619 
4009.0 80.60 12831 131¢52 
5009.0 82.36 130.07 
6309.0 79.00 126-72 
890030 80.73 12844 133-39 
10009,9 80.90 128-62 
12500.0 77.05 12476 
1600.0 76.08 123480 13192 
20000.0 78.40 123-12 
OVERALL (50-1 0KHZ) 89.7! 137242 
OVERALL (20-20KHZ) 90.26 137298 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTEN TPE 331*5=251 INLET AND EXHAUST DUCT CONFIGURATIONS 
POWER LEVELS BASED ON MEASURED DATA. CORRECTED TO FAA SiD DAY 


RUN NUMBER 88 RUN AB POINT G ## 175 SHP #@ 89 PERCENT RPM #® CONFIGURATION 22 | 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100¢0FT, MIC, HEIGHT 5,0F Te 


SNURCE HEYGHT 620 TOTAL AREA 62832.00SQ.FT. 
1/3 OCY.BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS, POWER LEVEL 
LEVEL (Ne) # (DB) 
27.0 53.29 191-0] 
25eN 54.07 191.79 
31-5 52.63 100«34 105.86 
4n.0 54.19 19190 
59.0 54.44 107.16 
63.N 57.57 105-28 10817 
84.9 58,85 196-56 
109.0 61e2e7 198.99 
12520 62.82 11953 113-76 
169.0 65.34 113006 
20920 66.56 114s27 
259.0 67,54 115.25 119.06 
315.9 70,32 118.03 
4NnN.N 70,26 117-98 
509.91 67,49 11524) 122-207 
630.0 67.4) 115-12 
BONn.N 69.69 117240 
1000.0 74,9) 122-62 124.32 
1259.9 76,7) 124042 
1400.0 75.93 122-75 
2009.N 74,7) 122642 128.06 
250.0 B0.04 127.76 
3159.0 78.57 126628 
4000.9 82.11 129-82 132-97 
5000.0 82.62 130233 
8000.9 A1.92 129264 134-06 
10000.0 82.98 130.69 
12500,0 77.68 125,39 
1600920 76.10 123.82 13245 
20000.0 74,54 122025 
OVERALL (50-1 0KHZ) 92,66 136637 
OVERALL (20"20KHZ) 91.12 13Rea3 
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USAF QUIET ENGINE FINAL DEMONSTRATION TESTING AT SANTAN 
ENGINE TESTED TPE 331*5-251 INLET AND EXHAUST DUCT CONFIGURATIONS 


POWER LEVELS BASED ON MEASURED DATA CORRECTED TO FAA STO DAY 


RUN NUMBER 89 RUN AD POINT I #*# 105 SHP ## PERCENT RPM ## CONFIGURATION 22 * 


NUMBER OF MICROPHONES 12 MICROPHONE RADIUS 100,0FT,. MIC. HEIGHT 5,0FT,. 


SQURCE HETGHT 6.0 TOTAL AREA 62832 .00SQeFT. 
173 OCT, BAND MEAN SQUARE 1/3 OCTAVE OCTAVE BAND 
CENTER FREQ. SOUND PRESS. POWER LEVEL 
LEVEL (DR) # (0B) 
20.0 §2.13 99285 
25.9 52.19 99.90 
31.5 52.63 100.34 104.8) 
41.0 54.22 101.93 
50.0 58,48 106219 
63.9 57.98 104.80 109.42 
Bn.n 58.56 196627 
109.0 60,81 108.53 
125.9 65.64 113-35 115.19 
149.0 70.96 11Ae67 
200.0 67.07 : 114-9R 
257.0 68,45 116017 121.66 
315.9 71.38 119-02 
409.0 71225 118.97 
509.0 71-08 118.80 123-79 
639.0 68.87 116058 
B0n.N 72.4N 120.12 
1000.9 76.59 ) 24.30 12602) 
1259.0 7B.1f 125eA9 
1609.0 76.40 124011 
2009.0 74.2n 121.691 129.04 
2500.0 78,18 125.89 
3159.9 77.12 124.83 
4009.90 78,73 126044 130-54 
5000.0 78,18 125.89 
6309.0 76.54 124-25 
8000.0 80.07 127.78 130.99 
10009.0 77.06 124.75 
12500.9 73.39 121,02 
16000.0 72,.A) 120-52 127.31 
2000920 73.99 121671 
OVERALI. (50-10KH7Z) 88,65 134.36 
OVERALL (20°20KHZ) 89.02 136-74 
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4, ENGINE PERFORMANCE DATA (9 pages) 


The measured engine performance data from the TPE331-5=251 
engine runs are presented in the following charts. 
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-SECTION III 


ACOUSTICAL MATERIALS TEST DATA 


The complete listing of acoustic materials tested during 
this program is presented in Table III. Table IV is a list of 
the materials impedance and absorption data charts included in 
this section. These are the remaining material data plots not 
included in Volume III of this report. The materials reported 
in Volume III are identified in Table III by an asterisk. 
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TABLE IV. LIST OF MATERIALS IMPEDANCE AND ABSORPTION 
DATA CHARTS IN THIS VOLUME. 


4.5% open area 0.629 in.dia.holes 


'FM134 
FM134 
FM134 
FM134 
FM134 
FM134 
FM134 


OA 0.0625 in. 
OA 0.0625 in. 
OA 0.0625 in. 
OA 0.0625 in. 
OA 0.0625 in. 
OA 0.0625 in. 
OA 0.0629 in. 
OA 0.125 in. 
OA 0.625 in. 
OA 0.0625 in. 
OA 0.0625 in. 
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dia. holes 
dia. holes 
dia. holes 
dia. holes 
dia. holes 
dia. holes 
dia. holes 
dia. holes 
dia. holes 

dia holes 


diaholes 


Category 


Perforated 
Plates 


Feltmetals 


Fibermetals 


Preceding page blank 


. $S 


TABLE IV (CONTD). LIST OF MATERIALS IMPEDANCE AND ABSORPTIOi 
DATA CHARTS IN THIS VOLUME. 


Sample 
No. Page No. Material Description Category 
10 


FM134 


Face 


9A FM134 Face 

12 FM134 Face Double Layer 
A-4S FM134 Face 

16-28 FM185 Face 

11+GS FM185 Face 

7~+GS FM185 Face 

51-28 FM185 Face Fibermetals 
8=<GS FM185 Face 

13-258 FM197 Face 

14-28 FM197 Face 

15-28 FM197 Face 

15 40 Rayl Feltmetal 

16 40 Rayl Feltmetal 

16A 40 Rayl Feltmetal 

38-28 40 Rayl Feltmetal 


PMS~1512 
PMS-1512 
PMS~-" 512 
PMS~-1512 


Woven Wire 
Cloth 


Nominal 


Nominal 


Nominal 


Slitmetal 
Nominal 
Nominal 
Nominal 
A-7/S Scott Foam 90 PPI 
A-6S Scott Foam 90 PPI Bulk 
absorbers 
28-25 Scottafonic 
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TABLE IV (CONTD). LIST OF MATERIALS IMPEDANCE AND ABSORPTION 
DATA CHARTS IN THIS VOLUME. : 


Scottfelt FR3-900 

: Bulk 
Scottfelt FR3-900 Absorbers 
Cerafelt CRF-300 


3-M Composite 15 Rayl 
3-M Composite 15 Rayl 
3-M Composite 40 Rayl 
3-M Composite 40 Rayl Composites 


3-M Composite 40 Rayl 

3-M Composite 

3-M Composite 7.37% OA 
Quadricore Perf., Dimpled 


Quadricore Thermoplastic 
Misc. 


5/16 in. Thermoplastic, Dimpled Nate als 


5/16 in. Alum., Dimpled 

Plastic Dimpled 
Polyimide 
Polyimide 
polyamide Polyimide 

Polyimide 

Polyimide 


Polyimide 
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TEST-REPORT DATA SHEET 
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ACOUSTICAL ENERGY LEVEL REDUCTION. as 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


swpie wo: 16GS 


Test DATE: SEPT. 25, 1972 


MATERIAL DESCRIPTION: 
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sap #0: +10-2S 


test pate: SEPT. 2, 1972 


MATERIAL DESCRIPTION: 


PERFORATE PLATE 
8.0% OPEN AREA 
0.0625 DIA HOLES 
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2. EQUIVALENT SPL = 20 LOG P + 74 @ 


WHERE: P = aP PRESSURE IM DYNE/CM2 
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0. 9998, 
Pg (| Sete i” a a ges PG a 
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a a 2 es a GS SD CE ES ED 
0 9990-4 —— 7 a EE CD ae Ee er a ee ee 
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° oop +--+ 1 , +++ ++} TA = Zn ia 
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3 ee es == es Oe as 
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a) ee Say OSS GS (A SS > Ge Me ee ) ee 
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Fe yh (lane es Ce sel BES] SN ed He RE ie? a Ge ee FE 
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Chey 0) Ga Cle CR Se Ge ee EY ee eg Ge Gn 
if Sew en ee an ee eee ae ee eee 7S Ge Be BE) ee 
0.20 --—}~—}—+}—;— ee at 
Se eS eS re ee SS LS ES SS a Sa oe As oe ao, 


+25 31S. 0 6) 60 1.9 125 16 2.0 25 21S 40 5L 6.3 8.0 10. 125 16, 
ONE-THIRD OCTAVE CENTER FREQUENCY, HERT2/1000 


ACOUSTIC RESISTANCE 


asa oe Near is BAe ae 
sae ee SRP eases 
LS 
Beate ane eee = eRe 
Danes fextoa 
25 315 40 SO .63 .20 LO 125 1.6 20 2.55 3.15 4.0 5.0 43 €9 14d LS & 


ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 
ACOUSTIC REACTANCE 


+25 JIS 40 50 063 80 10 1.25 1.6 20 25 3.15 4.0 50 63 80 1A Ls 16 
OWE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 
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ACOUSTICAL ENERGY LEVEL REDUCTION. es 


SAMPLE MO: 7-25 


test pate: NOV. 2, 1972 


MATERIAL DESCRIPTION: 


PERFORATE PLATE 
80% OPEN AREA 
0.0625 DIA HOLES 


CONF I GURAT 10N:: 


45 DEG SLANTED ALUM 
BAFFLES IN 0.9 INCH 
CAVITY BEHIND PERFORATE 
SAMPLE 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) * * 


fw fms] 2-9 
fs ssl a0 
PaCome) 
jx ns] 0.3 
sxe] a 


MEASURED RAYL VALUE AT 20 CA/SEC 
LINEAR AIRFLOW VELOCITY 


WON-L INEARITY 70 | * 
FACTOR 
1, DIFFERENTIAL PRESSURE. INCHES OF WATER 
2. EQUIVALENT SPL = 20 '0GP 4 74a 
WHERE: P = aP PRESSURE IN DYNE/CH2 
* EXTRAPOLATED 


PERFORATE PLATE ONLY 


vy 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


ABSORPT 10N 
Ee a | = - 44 
eet, ig He 4 
ES Stall a t—+-t { ff 
0,999 +—+—J [ison] ae +f — | [eae So 
= CSR ERS t 2 an a 
sm P_j ff 
os t+ ~— +f - (ier aes ee 
i == S=SS5== 
: a a =] Can aa Rey 
2 Cae a A ES Ge Ge Ga a) OS 
8 7 22 CES GAR GE GA) GT eee) ES Ge 
=z 
5 ped Ga i og 
Ss 5 eS est eae Sc el 
(hie ES ES a a ae es ee ee 
6.994; —1—__] ttf ff yp 
r= % eas = eo a eee Gee ae] 
Er Se: RE) CES WL Ge) GE Ce 
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2 es Ss (eS ee ee 
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= ..90 -———I — eS GS GS a ES —— 
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+25 315 40 50 .69 80 1.0 125 16 2,025 215 40 5.0 6.9 8.0 10, 1251 
ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


ACOUSTIC RES! STANCE 


ee 
Ae 


ACOUSTIC RESISTANCE 


NORMALIZED IMPEDANCE C 


+25 315 40 50 .63 60 LO 125 16 2.0 25 3.15 4.0 5.0 63 60 10 25 i 


ONE-THIRD OCTAVE CERTER FREQUENCY. HERTZ/1000 
ACOUSTIC REACT ANCE 


NORMALIZED IMPEDANCE COMPONENT. 
ACOUSTIC REACTANCE % 

Psa [ee awed 2k | 
Besse seens 
is eal apes ate eee tee ae eee 
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BBeal 
=aGn 
ees eel 
BeEae 
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28 315.40 50. 
ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 


.6) BO 10 1.25 1.6 20 2.5 3.18 4.0 5.0 6&3 8D 10 12.5 16 


ACOUSTICA. ENERGY LEVEL REDUCTION. eo 


swpie wo: L3GS 


lest pate: SEPT. 23, 1972 
MATERIAL DESCRIPTION: 


PERFORATED PLATE 
8.0% OPEN AREA 
0.0625 DIA. HOLES 


CONF IGURAT [ON 


3.5 INCH AIRSPACE 
BEHIND SAMPLE 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


108.0] 2.6 


116.0 


maa. 
sho. 


ha 


MEASURED RAYL VALUE AT 20 CAV/SEC 
LINEAR AIRFLOW VELOCITY 


| 


1, DIFFERENTIAL PRESSURE. INCHES OF WATER 
2, EQUIVALENT SPL = 20 LOG? + 74 ¢@ 


WOM-L INEARITY 
FACTOR 


WHERE: P = aP PRESSURE IN DYME/CH2 


* EXTRAPOLATED 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


ABSORPT 108 
G. 9098 
Fe BSSEo Senne. 
il a sg et OY 


oreey oa ep ae eas nes fT 
t | —— ie 
0.998 oe 
& 26 
= 0.996 a 
5 0.99s,— a SS A SO SS Se Gee GE SD Se a Se aes 
B 0.990 = on oe oe eo 
" Seca 
Ps See Sees ee ease eee a6 
2 ee tl oe ari 
| 0.940; —J ++ + — cee eee come 
= 0.920-——7-—— + —_4 = 
RSA A ce eal Cae Cin eR CESS CG SD RS GC (aD OS Fe Ge) a a 
E 0.20 --— ee ee 
6 
0.60 ry 
0.40 5 
0.29 
SSS Lae Ss SS ° 
225 DIS 440 90 63 0 1.0 125 16 2.0 25 315 40 50 6.) 8.0 10, 3 16, 
ONE-THIRD OCTAVE CENTER FREQUENCY, HEATZ/1000 
ACOUSTIC RESISTANCE 
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€ 
re] 
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ix B 
zs 
025 BIS 40 SO .63 .820 LO 125 1.6 2.0 25 3.15 4.0 5.0 63 60 LO 125 lm 
ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 
ACOUSTIC REACTANCE 
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ae 
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Rg 
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15 40 .50 63 80 10 1.25 1.6 20 25 3.15 4.0 50 6&3 OD 1a 125 16 
OWE-THIRD OCTAVE CENTER FREQUENCY. HERT2/1000 
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ACOUSTICAL EWERGY LEVEL REDUCTION. «@ 


SMPLE M0: L4GS 


test oe: SEPT. 23, 1972 


MATERIAL DESCRIPTION: 


PERFORATE PLATE 
8.0 % OPEN AREA 
~0625 DIA. HOLES 


CONFIGURATION : 


2.0 INCH AIRSPACE 
BEHIND SAMPLE 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


ng | wie | 2.6 | 


fe final. 
[i 
os foe 4 
om [oa] 28.5 


MEASURED RAYL VALUE AT 20 CM/SEC 

LINEAR AIRFLOW VELOCITY 2.7 
WON-LINEARITY 
ie * 


1, DIFFFRERTIAL PRESSURE. INCHES OF WATER 
2. EQUIVALENT SPL = 20 LOG P + Jue 


WHERE: P= 4P PRESSURE IN DYNE/CM2 


* EXTRAPOLATED 


ne 


NORMAL INCIDENCE ABSORPTION COEFFICIENT. 


T 


aye 


ACOUSTIC RESISTANCE. 


NORMALIZED IMPEDANCE 


WORMALIZED IMPEDANCE COMPONENT. 
ACOUSTIC REACTANCE 


Sew AM 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET *® 


ABSORPTION 
i SWPLE NO: 24-25 


Ld 
a 
ACOUSTICAL ERERGY LEVEL REDUCTION. ss 


MATERIAL DESCRIPTION: 


PERFORATE PLATE 
8.0% OPEN AREA 
0.0625 DIA HOLES 


ne 


0.960) 


es ease 


0,960 oe 
0.940|-—] + —+—}—f fff} ft i CONFIGURATION : 
200 Soe one oon oes SS a ee ee eee he 
0.920F-—y+-— =} I ee oe RS ee . 
SS 0.9 INCH AIRSPACE 
a SS SS SS SS SS SS SS BEHIND SAM?LE 
Sai ‘ 
Bas a 
re feeloalory ‘ 
0.40 2 
228 
AS SS A 0 ue 
925 315 .2 SO .6) 80 1.0 125 14 2.025 1.15 40 SL 6.3 6.0 10. 2.5 16. MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 
ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 
ACOUSTIC RESISTANCE 


pe SE es eae aa ee allen 
all FT| Pa dad la SA Hh 
por Sy eal a ent lee Ee ea pe er eee 
ae el 


» 
o 


= 
° 


°o 


25 AIS 40 SO 63 80 10125 1.6 20 25 3.15 4.0 5.0 63 60 10 RS ly 
ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 


ACOUSTIC REACTANCE 


esate 
7.0 
ms pep be ten fim Bnsae Bee 
a EE ERPS Bee 
Mae See felt Ae ale ta 
“His SARA PRRs 
NARs esse Tessar annes PEASURED RAYL VALUE AT 20 OWSEC 
Fuses kr reaar. <2 geese LHAGAA ALRELOM: VELOCITY é 

(ane Rees Pat | |_| 
Bl El 1 A ee 
oc A TP co ae : 
is BG weSP Alaa ZESS Sens 1, DIFFLRENTIAL PRESSURE. INCHES OF WATER 
ae Et BRR eae ; 
on Baek aces Saeeeeens 2. EQUIVALENT SPL = 20 LOGP + 7heg 
ee Et Obed Se ala WHERE: P= aP PRESSURE IN DYNE/CH? 
1 IRIE ae ea BS al ae are 
“aan eee aes awe 

Ft (eA sg Ca A Kat 
23S 31S .40 650 .63 86 10 1.25 1.6 20 25 1.15 4.0 50 63 6D 10 12.5 16 


OME-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 
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NORMAL INCIDENCE ABSORPTION COEFFICIENT. @ 


coe ent 
Ae 


TANCE 


ACOUSTIC RESIS 


NORMALIZED |MPEDANCE 


NORMALIZED IMPEDANCE COMPONENT. 
ACOUSTIC REACTANCE 


2.0 


y 


ACOUSTICAL MATERIAL TEST ~ REPORT DATA SHEET 


ABSORPT 10N 


a 


aT 


ae OE ES ED A ES ee SS 


25 315 040 50 63 80 1.0 125 16 2.0 25 3.15 40 50 6.3 8.0 
ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 


ACOUSTIC RESISTANCE 


+25 315 AO 50 63 80 LO 125 1.6 2.0 25 3.15 4.0 5.0 &7 60 10 LS lm 
ONE-THIRD OCTAVE CENTER FREQUENCY, HERT?,/1000 


ACOUSTIC REACTANCE 


+28 BIS 40 50 63 20 10 i” 1.620 25 2.15 4.05.0 63 80 10 12.5 16 
ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 
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ACOUSTICAL SWEPSY LEVEL REDUCTION. ea 


yn Re 


sapieno: LOGS 


Test ATE: SEPT. 29, 1972 


MATERIAL DESCRIPTION: 


PERFORATE PLATE 


8.8% OPEN AREA 
0.0629 DIA. HOLES 


CONF IGURAT LON: 


1.0 INCH AIRSPACE 
BEHIND SAMPLE 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


ict 


0.10 


4.6 
642 


= [mal 9-3 
fafa 


MEASURED RAYL VALUE AT 20 CAVSEC 
LINEAR AIRFLOW VELOCITY 


ie] 


» DIFFERENTIAL PRESSURE. INCHES OF WATER 
« EQUIVALENT S'L = 20 LOG P + Jha 


WON-LINEARITY 
FACTOR . 


WHERE: P = aP PRESSURE IN DYNE/CH2 


EXTRAPOLATED 


e&. 


Mtoe 


NORMAL INCIDENCE ABSORPTION COEFFICIENT. o 


ENT 
L& 
° 


ACOUSTIC RESISTANCE 


NORMALIZED IMPEDANCE Ci 


ACOUSTIC REACTANCE 


NORMALIZED IMPEDANCE COMPONENT. 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


Wade 
tere 


Hd 


aa aay 
tL. PEt ee fe me isa 
a a, . = 


° 


225 315 640 SO 63) WO 1.9 1.25 16 2.0 25 3.15 40 5.7 63 8.0 lO. 


ONE-THIRD OCTAVE CENTER FREQUENCY, HEK'Z/1000 
ACOUSTIC RESISTANCE 


4.0 


zl 

Shea s 

ee get Saleen Yee eae SP) 

eVS eRe Rear 

Natt ttt tt 
Fees eee eee 


+25 IS AO SO .63 80 10 125 1,6 2.0 25 315 4.0 5.0 63 80 10 125 ly 
ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


ACOUSTIC REACTANCE 


= 
° 


° 


aes 25 Oe 
ai SRR 


25 15 .40 50 .63 80 10 1.25 1.6 20 2.5 3.15 4.0 50 63 BO 1a 12.5 16, 


ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 
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ACOUSTICAL EWERGY LEVEL REDUCTION. ae 


SWPLE WW: 477-25 


test pate: OCT. 27, 1972 


PATERIAL DESCRIPTION: 


PERFORATE METAL 
10.0% OPEN AREA 
0.125 DIA HOLES 


CONF IGURAT ION : 


1.0 INCH AIRSPACE 
BEHIND SAMPLE 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


aP LI spi? | RaYLs 
nel 3-4 
mc 
[ino] 7-5 
ol 9-3 
mol 13. 


MEASURED RAYL VALUE AT 20 CAVSEC 
LINEAR AIRFLOW VELOCITY 


eu, 
= 


WON-LINEARITY 
FACTOR 


1. DIFFERENTIAL PRESSURE. INCHES OF WATER 
2. EQUIVALENT SPL = 20 LOG P + Jha 


WHERE: P= aP PRESSURE IN DYNE/O 
* EXTRAPOLATED 


ws 


NORMAL INCIDENCE ABSORPTION COEFFICIENT. 


ede cat 
* ae 


NORMALIZED IMPEDANCE 
ACOUSTIC RESIST, 


NORMALIZED IMPEDANCE COMPONENT. 
ACOUSTIC REACTANCE 


¥V 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


+275. 315 6. S .63 680 1.9 125 14 2.0 25 3.18 40 5.0 63 8.0 1d. 


ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 
ACOUSTIC RESISTANCE 


12.3 16. 


BRaeae SERS PERaR 
qt lee eae eases 


+25 JIS 40 50 .63 20 LO 125 1.6 20 25 3.15 4.05.0 63 80 10 LS 


ONE-THIRD OCTAVE CENTER FREQUENCY. HERT2/1000 
ACOUSTIC REACTANCE 


an im +40 50 .63 80 10 1.25 1.6 20 25 2.15 4.0 5.0 63 80 
OWE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


la 
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P 


SWPLE WO: 1 BGS 


Test oaE: SEPT. 27, 1972 


MATERIAL DESCRIPTION: 


PERFORATE PLATE 
40.0% OPEN AREA 
.0625 DIA. HOLES 


CONF ]GURAT JON: 


2.0 INCH THICKNESS 
SCOTTFELT =R 3-900 
BEHIND PERFORATE 
SAMPLE . 


HEASURED RAYL VALUE AT 20 CAV/SEC 
LIWEAR AIRFLOW VELOCITY 
WON-LIN ARITY 
FACTOR * 


» DIFFERENTIAL PRESSURE. INCHES OF WATER 
» EQUIVALENT SPL = 20 LOG P + 7u gg 


WHERE: P= aP PRESSURE IN DYNE/CH2 


* EXTRAPOLATED 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


SWPLE NO: A-3S 


MATERIAL DESCRIPTION: 
PERFORATE PLATE 


41% OPEN AREA 
0.0625 DIA. HOLES 


CONF IGURAT 10H: 
1.0 INCH CERAFELT 
CRF - 300 BACKING 


WORMAL INCIDENCE ABSORPTION COEFFICIENT. 


fee nee 


ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 
ACOUSTIC RESISTANCE 
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z8 a Siae ea ae 
: SSSR en oe ae ee 


°-' as ats a0 S06) 18) LO 125 1.6 2.0 25 b1S 6.0 5.0 6) 80 10 2S 6 
UN=-THIRD OCTAVE CENTER FREQUENCY, HERTZ,'1000 


ACOUSTIC REACTANCE 


200 | m8] asa 
Ge fasfass | 
fo [al 53 | 


v 
Aa 
9° 


MEASURED RAYL VALUE AT 20 CM/SEC 
LINEAR ALRFLOW VELOCITY 140 


1, DIFFERENTIAL PRESSURE. INCHES OF WATER 
2, COVIVALENT SPL = 20 LOG P + 70a 


WORMALIZED IMPEDANCE COMPONEN.. 
ACOUSTIC REACTANCE 


WHERE: P © aP PRESSURE IN DYNE/CH2 


* EXTRAPOLATED 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 
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© °1N319143300 NOL1dsOS@¥ JONITIINI TWWHON 


OME-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 
ACOUSTIC RESISTANCE 
ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


o2S SIS 40 50 63 .620 LO 125 1.6 2.0 25 3.15 4.9 5.0 63 60 14 BS 1 


“TINVLSISSA JL ISN 
1 DWTS! 0371 TRON 


ACOUSTIC REACTANCE 
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110 
2.17 


a 
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: ss 
5 eo ee 
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Se z 
Ss 52 
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JONWLOWE I1LSNOW 
"IN3NOdGNOD ONVO3dd] C37] iaiOM 


WHERE: P = 4P PRESSURE IN DyNE/CH? 


* EXTRAPOLATED 


63 #0 10 1.35 1.6 20 25 3.15 4.050 63 8D 1K 125 16 


OME-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


° 
i 
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263 


— ~oy ov 


GA eI a a rae Ee = 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


ABSORPT 10H 


gaa 


ACOUSTICAL EMERGY LEVEL REDUCTION. sa 


ieee 
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NORMAL INCIDENCE ABSORPTION COEFFICIENT, @ 
°o 
co! 


eh at 
Cate Sees Ge GES ee ee ee ee ee ES ee Ee Se 


+25 315.40 50 63 80 1.0 125 16 2.0 25 3.15 40 5.0 63 8,0 10. 125 le. 
ONE-THIRD UCTAVE CENTER FREQUENCY. HERTZ/ 2000 


ACOUSTIC RESISTANCE 
ane Of petpet tb 
& Naan Bee sees 
+4 ERaED 
| feeeneecece 


ed tag T 
AS 
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ACOUSTIC RESISTANCE. 


| Nat 
Lee eeeh ee Se2aeehas 
Seda Caaf Le POS a 
ies tee eI ae a bat aes a eal SSE dt al 


125 315 40 50 63 BO LO 125 1.6 2.0 25 3.15 4.0 5.0 63 aD 1d LS le 
ONE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 


ACOUSTIC REACTANCE 


NORMALIZED IMPEDANCE C 


WORMALIZED IMPEDANCE COMPONENT, 
ACOUSTIC REACTANCE 
° 


if 
ARE = 
PREECE EE EEE EE 


123 DIS 640 50 06) 80 1.0 Las 1.6 20 25 3.15 4.0 5.0 63 8D 10 125 16 
OWE-THIRD OCTAVE CENTER FREQUENCY. HERTZ/1000 
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SAMPLE NO: 45-2S 
test pate: OCT. 26, 1972 
MATERIAL DESCRIPTION: 


FELTMETAL 
FM 103 


CONF IGURAT ION ; 


0.25 INCH AIRSPACE 
BEHIND SAMPLE 


FEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


eet ea 


MEASURED RAYL VALUE AT 20 CIVSEC 46 
LINEAR AIRFLOW VELOCITY 
WON-LINEARITY 4.3 
FACTOR 


1, DIFFERENTIAL PRESSURE. INCHES OF WATER 
2. EQUIVALENT SPL = 20 LOG P + 74 


WHERE: P = aP PRESSURE IN DYWE/OH2 


* EXTRAPOLATED 


— en ew 


sample WO: A-5 S 


ACOUSTICAL MATERIAL TEST-REPORT DATA SHEET 


0. 9990 
9.9996 
0,999 


1972 
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Sern CHL 
ee 


so es 6 o o ooo 


© *1W319145303 NOI LdNOSEY SINICIINI TWRION 


0.9990 


TEST DATE: .DEC. 18, 
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BEHIND SAMPLE 


MEASURED D-C FLOW RESISTANCE (CGS RAYLS) 


16 40 50 63 8.0 10. 123 — 


ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


ACOUSTIC RESISTANCE 


25 16 2.0 25 3 
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63 80 10 


ONE-THIRD OCTAVE CENTER FREQUENCY, HERTZ/1000 


225 


ACOUSTIC REACTANCE 


HS 40 SO .63 20 10 1.25 1.6 2.0 25 3,15 4.0 5.0 
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ACOUSTICAL ENERGY LEVEL REDUCTION. os 
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TEST DATE: FEB 22, 1972 
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ACOUSTICAL ENERGY LEVEL REDUCTION. op 


smPiE WO: «937-258 


Test pave: «OCT. 6, 1972 
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ACOUSTICAL ENERGY LEVEL REDUCTION. ao 


{WPLEM: 34-25 


test pare; OCT. 21, 1972 
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